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Declaration for the Record of Decision (ROD)
Sheboygan River and Harbor

A. SITE NAME AND LOCATION

Sheboygan River and Harbor
Sheboygan, Wisconsin R

B. STATEMENT OF BASIS AND PURP@SE

This decision document presenis the remedial action selected by U.S. EPA for the
Sheboygan River and Harbor site in Sheboygan, Wisconsin. U.S. EPA selects this
remedial action in accordance with the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA) as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), and, to the extent practicable

with the National Contingency Plan (NCP). The decisions here are based on

information in the administrative record for this site. However, occasionally referenges
are made to specific documents, in the administrative record, where the information is -~ .
too voluminous to provide here.

The State of Wisconsin is not expected to concur with the selected remedy.

C. ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the site, if not addressed
by implementing the response actions selected by U.S. EPA in this ROD, may present
an imminent and substantial endangerment to human heaith, welfare, or the
environment.

D. DESCRIPTION OF THE SELECTED REMEDY

The objectives of the response actions approved for this Site are 10 protect public
health, welfare and the environmeni and to comply with applicable federal and siate
laws. The remedy outlines specific actions to address polychiorinated biphenyl (PCB)
contaminated sediment, PCB-contaminated floodplain soil, and ground-water
contamination. '

The major components of the selected remedy include: 5

»  Upper River sediment characterization, remaoval of approximately 20,774 cubic
yards of PCB-contaminated sediment to achieve a soft sediment surface weighted
average concentration (SWAC) of 0.5 parts per million (ppm) in the Upper River,
and fish and sediment sampling to document natural processes and ensure that
over time the entire river will reach an average PCB sediment concentration of 0.5
ppm or less.




o Middle River sedimeni characterization, removal of sediment if necessary ic
achieve a soft sedimeni SWAC of 0.5 ppm in the Middle River, and fish and
sedimeni sampling to documenti natural processes and ensure that over time the
eniire river will reach an average PCB sediment concentration of 0.5 ppm or less.

> Lower River sediment characterization, removal of sediment if necessary io achieve
a soft sediment SWAC of 0.5 ppm in the Lower River, annual-bathyfnetry surveys to
identify areas susceptible to scour, and fish and sedimeni sampling to document
natural processes and ensure that over time the entire river wili reach an average
PCB sediment concentration of 0.5 ppm or less. '

o Inner Harbor sediment characterization, removal of approximately 53,000 cubic
yards of PCB-contaminated sediment to achieve a SWAC of 0.5 ppm in the Inner
Harbor, annual bathymetry surveys to identify areas susceptible to scour, fish and
sediment sampling to document natural processes and ensure that over time the
entire river will reach an average PCB sediment concentration of 0.5 ppm or less,
and maintenance of the outer harbor breakwalls.

o Removal of floodplain soils containing PCB concentrations above 10 ppm,.

> [nvestigation and mitigation of potential groundwater contamination and possible
continuing sources at the Tecumseh Products Company plant in Sheboygan Falls
{“Tecumseh’s Sheboygan Falls plant”).

E. STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environmeni, complies with
federal and state applicable or relevant and appropriate requirements that are legally
_applicable or relevant and appropriate to the remedial action, and is cost effective. This
remedy utilizes permanent solutions and alternative treatment technologies, to the
maximum extent practicable. it does not satisfy the statutory preference for treatment
that reduces toxicity, mobility, or volume through treatment as a principal element
because the PCB-contaminated sediment that will be removed from the river is not
anticipated tc be treated prior io disposal.

Because this remedy will resuli in hazardous substances remaining on site at levels
preventing unlimited exposure and unrestricted use after the remedial action has taken
place, the five-year review requirement applies to this action.

F. DATA CERTIFICATION CHECKLIST

The following information is in the Decision Summary section of this ROD. Additional
information is in the administrative record file for this site.

Chemicals of concemn (COCs) and their respeciive concentrations
Baseline risk represented by the COCs

Cleanup levels established for COCs and the basis for the levels
Current and future land and ground-water use assumptions used in the
baseline risk assessment and ROD
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# Land and ground-water use that will be available at the site as a result of the
selected remedy ;

# Estimaied capital, operation and maintenance (O&M), and iotal present worth
costs; discount rate; and the number of years over which the remedy cost
estimates are projecied

+ Decisive factor(s) that led to selecting the remedy (i.e., describe -how the
selected remedy provides the best balance of tradeoffs with respect {o the
balancing and modifying criteria)

y/m /’a.oa@

Daie’ William E. Muno
Superfund Division Direcior
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RECORD OF DECISION SULMARY
SHEBOYGAMN RIVER AND

'C RCLIS D WID 980 4gé 35‘-

A. SITE NAME, LOCATION, ANMD BRIEF DESCRIPTION

The Sheboygan River and Harbor Site is located on the wesiern shore of Lake
Michigan approximately 55 miles noith of Milwaukee, Wisconsin, in Sheboygan Couniy.
See Figure 1 - Location Map : -

The Sheboygan River and Harbor
site includes tne lower 14 miles of
the river from the Sheboygan Falls
Dam downstream to, and including,
the Inner Harbor. See Figure 2,
Site Map. This segment of the river
flows through Sheboygan Falls,
Kohler, and Sheboygan before
sntering Lal ale Michigan. The
Sheboygan Hivar runs from west to
east thiough east ceniral
Wisconsin, emptying into Lake
Michigan.

U.S. EPA divided the river into
three sections, during the remedial
investigaticns (R}, based on
physical characteristics such as
average depth, width, and level of
polychicrinaled biphenyl (PCB)
sediment contamination. The
Upper River exiends from the
Sheboygan Faiis Dam downstream
4 miles o the Waelderhaus Dam in
’K’oh{ef The Middie River extends 7
miles from the Waelderhaus Dam 1o the former Chicago & Northwestern (C&NW)
raiiroad bridge. The Lower River exiends 3 miles from the C&NW railroad bridge to the
Pennsyivania Avenue bridge in downtown Sheboygan. The inner Harbor includes ﬁ*e
Sheboygan River from the Pennsylvania Avenue Bridge to the river's outlet io the Outer
Harbor. The Quier Harbor is defined as the area formed by the iwo breakwalls.

Figure 1 - Location Map

In addition 10 PCB-contaminated sediment in the river and harbor, some floodplain soils
are contaminated with PCBs, as seen in Figure 2. Lastly, there remain questions
concerming possibie ground-water contamination and additional PCB sources
associated with the Tecumssh Producis Company {Tecumseh) Plant, one of the ihree
identified potentially responsible parties (PRPs) for this site. Kohiler Company and
Thomas industries are the other two PRPs for the site. - -




" rriddle
River

Tecumseén Products Company performed the early remaval actions and the remedial
investigation / feasibility study (RI/FS). U.S. EPA anticipates that one or more of ihe
PRPs will implement the remedy.

B. SITE HISTORY AND ENFOBIEMENT ACTIVITIES

The "hebuygan HMarbor was constructed at the mouth of the Sheboy Jaﬂ River in the
early 1920'¢. in 1954, the lower Sheboygan River, namely the channe! upsiream of the
Eighth Sireet Bridge, was added as a portion of the Sheboygan Harbor for United
States Army Corps of Engineers {UUSACE) maintenance dredging. Between 1956 and
1969, a total of 404,000 cubic yards of sediment were dredged downstream of the

Zighth Street Bridge. The channel above Eighth Strest has not been dredged since it
wAs tirst dredged in 1956.

Prior to 1969, the USACE disposed of the dredged material from the Harbor in an
authorized deep water disposal area in Lake Michigan. However, there has been no
dredging within the Sheboygan Harbor since the U.S. EPA and WDNR determined thai
the sediment was unsuitable for open-water disposal. Sediment sampling done by the
USACE in 1979, indicated moderate-to-high levels of lead, zinc, PCBs and chromium
and moderate levais of arsenic present in sediment af aif locations sampled. The
USACE routinely removed iake sand from a sandbar that forms at the cuter enfrance of
the Harbor. The USACE last dredged the Harbor mouth in the Fall of 1991, .
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In June 1979, the USACE collected 11 sediment cores from the Harbor area ranging in
depth from 1.5 to 9 feet. THe USACE analyzed samples for lead, zinc, copper,
chromium, and PCBs. The study revealed greater PCB and meial leveis in the
sediment of the Inner Harbor than in sediment from the Outer Harbor. In October 1979,
the USACE collected a second round of samples consisting of 21 sediment cores. The
USACE'’s analysis of these cores generally indicated an increase in PCB coneentrations
with the distance upstream from the Harbor and with the depth of the sedimeni. The
Sheboygan River and Harbor are designated an Area of Concem by the International
Joint Commission on the Great Lakes due to impairment of the beneficial uses of the
waierway. » -

Examination of 98 sediment profile samples collecied by the USACE from the
Sheboygan Harbor from December 2 to 6, 1982, indicated the presence of PCBs in the
surface sediment of the Harbor. The possibility that this sediment may be classified as
regulated material (for PCBs and metals) has contributed to the impasse of
implementing an acceptabie maintenance dredging effort.

Tecumseh, a manufacturer of refrigeration and air conditioning compressors and o
gasoline engines, is located adjacent to the Sheboygan River in Sheboygan Falis.
Tecumseh is considered a PRP because PCBs were found in sewer lines that lead 1o
the River from Tecumseh and in hydraulic fluids used in Tecumseh Products
Company's Diecast Division manufacturing processes. The contamination level is high
in the sediments immediately surrounding the Tecumseh Plant, but decreases in
concentration downstream. Tecumseh, prior to the issuance of regulations goveming
PCBs, used PCB-contaminated soils to construct a dike located along the river
downstream of the Sheboygan Falls Dam. Tecumseh voluntarily excavated and
raplaced the dike following the U.S. EPA’s issuance of regulations goveming PCBs in
the late 1970's. Tecumseh undertook cleanup actions, but not before PCBs released
inio the Sheboygan River.

In 1978, the Wisconsin Department of Natural Resources (WDNR) conducted a survey
that found numerous industries thai discharge contaminants to the Sheboygan River. A
handful had some level of PCB discharge to the river. A number of industries had
neavy metals in their discharge. While heavy metals are an environmental concern,
PCBs are a more significant problem and any PCB driven cleanup would address the
heavy metals in the river.

in 1975 and 1976, the WDNR analyzed several industrial outfalls in the: state for PCBs.
From the WDNR files and the Thomas Indusiries response to a U.S. EPA Requesi for
Information in 1985, two outfalls from Thomas Industries, located in the area oi
concern, contained PCBs when analyzed by WNDR on itwo different dates. The
discharge to the Sheboygan Wastewater Treatment Plant contained 35.0 paris per
billion (ppb) PCBs on December 3, 1975 and 1000 ppb on March 25, 1976. An outfall
to the Sheboygan River via a storm sewer contained 125 ppb PCBs on June 13, 1976.
Another outfall to the Sheboygan River via a storm sewer contained 125 ppb PCBs on
June 13, 1975 and 88 ppb on August 15, 1975. :
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Thomas Industries operated an aluminum die cast shop, which has been in operation at
Plant #1 since the late 1950’s. The machine shop operations consisted of milling,
drilling, boring and tapping of aluminum, steel, powder metal, cast iron, zinc and brass
maierials, and finishing and cleaning aluminum paris by acid wash, degreasing,
vibratory and spindle finishing. .
Kohler Company, located in Kohier, Wisconsin downsiream of Sheboygan Falls, was
found to have heavy metai discharges to the river above its permit limits in the 1970’s.
in addiiion, the Kohler Landfill Supeifund site is located on the banks of the river
adjacent io Kohler property. The State of Wisconsin is currently overseeing the ciosure
of that facility. There were hisioric releases of heavy meials and PCBs from the landnn
that are currently being addressed through the racmty closure plan.

U.S. EPA placed the Sheboygan River and Harbor site on the National Priorities List
(NPL) in 1986.

In 1989 and 1990, U.S. EPA requested Tecumseh to conduct actions to remove about
5,000 cubic yards of contaminated sedimeni. This sedimenti was stored in two
containment facilities at Tecumseh'’s Sheboygan Falls plani. in addition, approximately
1,200 square yards of highly contaminated sediment were capped or "armored" in place
to prevent contaminants in the sediment from entering the river. Information developed
during these activities is described in a document called an Altemative Specific
Remedial Investigation (ASRI) report.

C. COMMUNITY PARTICIPATION

U. S. EPA places all pertinent documentis related to the site in information repositories
astablished at the Mead Public Library, 710 N. 8" St., Sheboygan and the Sheboygan
City Hall, 828 Center Ave., Sheboygan. Administrative records have also been
asiablished at the Mead Public Library and the U.S. EPA Records Cenier, 77 W.
Jackson Bivd., Chicago, lllinois.

The Region sent several fact sheets to entities on the mailing list including fact sheets
dated April 1986, August 1987, Spring 1988, June 1988, June 1989, September 1989,
September 1990, June 1991, February 1992, August 1992, February 1993, May 1994,
December 1995, November 1998, January 1999 and Ju|y 1999.

U.S8. EPA issued a Proposed Plan in May 1999, to mform the commumty of the
proposed remedy for the site. The community was informed of a public comment period
and a public meeting via the Proposed Plan and advertisemenis in the Sheboygan
Press on May 27, and June 24, 1999. Another advertisement announcing the
extension of the public comment period through August 13 appeared on June 28, 1999.
The public comment period was started on June 1, 1999. On June 30, 1999, U.S. EPA
sponsored a public meeting at the Mead Public Library {0 explain the proposed remedy,
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answer questions and receive public comments. A commentor requésted an extension
io the comment period which was granted. The entire pubic comment period lasted 75
days.

The Region held other public meetings during the RI/FS process including those on -
April 24, 1986, June 27, 1988, Sept. 7, 1989, and September 20, 1990. The,Region
sent letters to the mailing list to invite local citizens and officiais to a De€. 9, 1989 tour
of the dredging operation and Confined Treatment Facility. More than 60 people
attended this event. ' ,

The Lake Michigan Federation received a Technical Assistance Grant in February
1994. The group used iis grant o hire two advisors io assist with interpreting technical
information and disseminating it to the community. A couple of newsletier articles, a
fact sheet, two June 24, 1999 availability sessions and formal public comments were
provided by the Lake Michigan Federation.

The public submitied approximately 200 verbal and written comments during the public
comment period. The verbal comments were recorded by a court recorder at the June =*
30, 1999 public meeting and written comments were sent to U.S. EPA via postal mail
and e-mail. A summary of public comments and U.S. EPA’s responses are in

Appendix A. ”

D. SCOPE AND ROLE OF RESPONSE ACTION

As with many Superfund sites, the problems at the Sheboygan River and Harbor siie
are complex. As a result, U.S. EPA has organized the site into five components.

Upper River: Contamination of River Sediments

Middle River: Contamination of River Sediments

L ower River and Inner Harbor: Contamination of River Sediments
Floodplain Soil: Contamination of River Floodplain Soil

Tecumseh's Sheboygan Falls Plant Ground-water. Contamination of
Ground-water and Additional Source Identification

o O © ¢ o

Ugge’r‘ River

The Upper River is made up of discrete soft sediment deposits and non-soft sediment
areas which include a mix of soft sediment, rocks, cobbles and bare river bottom. The
sedimeni contamination in the Upper River acts as a source of PCB-contaminated
sediment for the rest of the river system and Lake Michigan.

Middle River

The Middle River is also made up of soft and non-soft sediment areas, but due to the
hydrodynamics of this stretch of the river, the areas of soft sediment are shallower and
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more widely scattered. Similar to the Upper River, the Middle River aiso acts as a
source of PCB-contaminaied sediment for the rest of the river system and Lake
Michigan.

iower River and inner-Harbor

Fiow in the Lower River slows and a more continuous layer of soff sediment exists. The
Lower River and inner Harbor are generally where upsiream soft sediment is deposited.
However, while the Inner Harbor appears to be generally depositional, net deposition
occurs primarily between the 8" Sireet Bridge and the harbor mouik. The area
between ihe Pennsylvania Avenue and 8" Street Bridges has undergone relatively little
deposition in recent years and shows evidence of scour.

Floodplain Soil

Contaminated floodplain soil is primarily located in the Upper River segment of the river.
Flood events make these PCB-contaminated soils sources for the river and the animals
coming in contact with contaminated surface soil. Removal of these areas will rembve
these current and future potential sources to the River.

Tecumseh's Sheboygan Falls plant Ground-waier

Contaminated ground-water and Tecumseh’s discontinued discharge sewer lines
undemeath the Tecumseh'’s Sheboygan Falls plant may pose a threat of PCB release
to the River. In addition, soft sediment and river bank samples taken near the
Tecumseh plant in 1999 indicated that additional PCB sources on or near the
Tecumseh Products Company property likely exist.

E. SITE CHARACTERISTICS

The river is generally characterized by fast, rocky stretches in the upper reaches and
slower, more sediment-laden stretches in the lower reaches. The width of the Upper
River averages 120 feet and the depth ranges from 1 to 4 feet. The river widens as it
approaches the harbor. Harbor water quality is a combination of near-shore lake water
and water from the Sheboygan River. There is an influx of sand from the lake into the
Outer Harbor caused by currents and wind-driven wave action. The extent to which this
sand has deposited into the harbor has not been well established; however, it is
presumably minimal due to the limited frequency of maintenance, dredging by the
USACE. The depth of light penetration is lowest in the river, increasing to a maximum
outside the harbor. Water temperature decreases markedly from the river to the lake.
Moderaie levels of major nutrienis (e.g., nitraie, soluble reaciive phosphate, ioial
phosphorus) are in the river and are diluted by the nutrieni-poor lake water in the
harbor. e
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Geologically, the site lies on the Lake Michigan basin and is generally underiain by
glacial drift. The drift is in tum underlain by Niagaran limestone and/or dolomite. The
deeper formations are the Maquoketa Shale, the Sinnipee Group, and St. Peter
Sandstone. Harbor sediment consists of clay, silt, sand, and organic material underlain
by dense glacial till. in many locations, the Sheboygan River has incised itself inio the
underlying Niagaran limestone.

Nature and Extent of Contamination

Tecumseh investigations, beiween 1987 and 1990, defined the naiure and exient of
contamination at the site and describe the extent of the threat thai

contaminanis pose {0 human health and the environment. Tecumseh obtained
additional data as recently as June 1999. The primary compounds of concern were
determined to be PCBs, and several heavy metals’(arsenic, cadmium, chromium,
copper, lead, mercury, nickel and zinc). PCBs drive risk and, therefore, the cleanup
alternatives described are primarily focused on removing PCB-contaminated sediments
and soils. However, metals, volatile organic compounds (VOCs) and polynuclear
aromatic hydrocarbons (PAHS) were also detected at varying concentrations. *
Over the course of the investigation, Tecumseh, the Wisconsin Department of Natural
Resources and the National Oceanic and Atmospheric Agency have all collected
samples from the Sheboygan River.

Eight metals including cadmium, chromium, copper, lead, mercury, nickel and zinc were
targeted as par of the Ri. Generally, the metals occurred at relatively low
concentrations in the upstream sediments and increase in the downstream sediments.

- Common natural elements such as aluminum, calcium, iron, magnesium, potassium,
angd sodium are also present.

Sampling detected five VOCs, including methylene chloride, acetone, chloroform,
methyl ethyl ketone, and toluene in the river sedimenis. VOCs were generally found in
low concentrations in the river sedimeni. However, acetone was detected at levels up
to 270 ppb, while toluene was detected at levels up to 740 ppb.

PAHs are commonly associated with petroleum products, waste oil, and coal tars.
During the Rl the total estimated PAH concentrations were at, or below, 2.0 ppm for’
nine of the ten river samples obtained. The tenth sample had a PAH concentration of 4
ppm. In 1998, PAH sampling conducted by the Wisconsin Public Service Corporation
for a project managed by the Wisconsin Depariment of Natural Resources showed total
PAH concentrations from non-detect t0 9,294 ppm near the former Manufacturing Gas
Plant site in the Lower River, just upstream of the Pennsylvania Avenue Bridge.
Additional investigations and future poiential remediation of PAH contaminaied
sediments related to this effort is being managed separately by the Wisconsin
Department of Natural Resources and will not be a part of this Record of Decision.
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Mo pesticides or dioxin/dibenzofurans were detecied in the river sediments.

Table 1 - Metals Contamination {ppm)
Upper, Middie & Lower River inner Harbor
Minimum Maximum Minimum | Maximum
Arsenic 12 6 0.7 20.4
Cadmium ND 3.1 ND - 8.7
Chromium "ND 143 2.2 414
Copper ND 102 ND 140
Lead 3.6 293 14 783
Mercury ND 0.3 ND 01 ~{
Nickel ND 90 ND 354 |
Zinc - ND 300 ND 369
ND - Non Detected

See the May 1990 “Remedial Investigation/Enhanced Screening Report” for more
detailed information relating to metals, VOCs and PAHs in their locations in the river or
harbor.

PCB-Coniaminated Sediment

Upper River

PCB sampling results in 1989 and 1990 showed concenirations from 1.4 to 4,500
ppm. Tecumseh removed PCB-contaminated sediment near its facility in 1990 and
1991. PCB sampling conducted in December 1997, from the same soft sediment
areas sampled in 1989 and 1990 shows concentrations ranging from non-detect to
170 ppm. Soft sediment sampling in 1999, near Tecumseh’s Sheboygan Falls
plant, revealed PCB concentrations as high as 840 ppm. River bank sampling in
1999, near Tecumseh'’s Sheboygan Falls plant, revealed PCB concentrations as
high as 1,100 ppm. PCB-contaminated sediment in this segment of the river
migrates downstream due to the dynamic nature of this river reach.
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Middle River

information obtained during the Rl showed PCB concentrations ranging from non-
detect t0 8.8 ppm. WDNR sediment trap data showed PCB concenirations ranging
from 1.4 to 3.0 ppm. The WDNR obtained sediment trap daia beiween 1990 and
1996. Samples obtained in 1997 by WDNR show PCB concentrations rafiging from
0.6 ppm to 37 ppm. Like the Upper River, sediment in the Middle River is likely to
be disturbed due io the dynamic naiure of this river reach.

Lower River

During the original site investigations, sampling shows PCB concentrations as high _

at 67 ppm in the Camp Marina area just a couple of feet below the sediment

surface. Contaminated sediments within the top two feet may be disturbed by high
flow events and/or boating. WDNR sediment trap data, from 1994 to 1996, shows
PCB concentrations ranging from 1.9 to 4.2 ppm in the Lower River.

Inner Harbor

Soil

Ri sampling detected
PCB concentrations as
high as 220 ppm in the
Inner Harbor, however
these levels were
detected in 1979 and
remain many feet below
the surface. PCB
surface sampling results
{(top 6 inches) in 1987
ranged irom 0.17 t0 5.8
ppm. PCB surface
sampling (top 6 inches)
results in 1999 range

from 0.38 to 5.3 ppm. Table 2 shows the average, minimum, and maximum

EN

"5,

- Table 2 - Inner Harbor Sediment Concentrations (ppm)

Sediment Depth | Average Minimum Maximum
Top 1 foot 5.6 ND 117.4
1102 feet 7.9 ND 89.1
210 4 feet 10.7 ND 103.2

4 10 6 feet 13.6 82.49

ND

concentration of PCBs in the top 6 feet of sediment based on all sediment data

adjusted to the 1999 bathymetry and extrapolated by Earth Vision software.

As a general rule, PCB concentrations increase with depth between the 8" Street
Bridge and the Inner Harbor mouth. This, however, is not the case for certain areas
between the Pennsylvania Avenue and 8" Street Bridges.

Tecumseh collected soil samples from within the 10 year floodplain of the Sheboygan
River during the investigation phase of the project. Floodplain samples collected in
1890 showed PCB concentrations ranging from non-detect to 71 ppm. Tecumseh iook
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additional rounds of samples as part of the Alternative Specific Remedial Investigation
(ASRI) in 1990 and 1992. PCB concenirations exceeded 50 ppm in two samples and
10 ppm in six samples. Sampling in floodplain area 11 shows a concentration of 220
ppm. Floodplain area 11 was resampled in 1992 and shows PCB concentrations of
330 and 320 ppm. PCB concentrations have decreased in floodplain area 11 since the
ASRI sampling due to disturbances of the floodplain caused by goh course construction
by the land owner.

Surface Water

PCEB concentrations were Table 3 - Surface Water Samiples
detected in surface waier prior 1o, .
during and after implementation , PCB Concentration (ppb)
of the PCB removal action in Date Minimum Maximum
1989 and 1990. The results are
shown in Table 3. April 1989 0.044 0127
Ground-waier July 1989 <0.05 - 052
November 1990 - <0.05 0.77
PCB coniamination is also
present in ground-water at the April 1991 < 0.05 0.08
Tecumseh plant. Grqund-water July 1991 ' <0.05 0.32
sampling conducted in ‘ :
September 1992 and May 1993 September 1991 < 0.05 0.22
by Tecumseh indicated that ,
PCBs were locally present in the October 1991 <0.05 <0.05
Tecumseh's Sheboygan Falls Api'" 1992 < 0.05 < 0.05
piant ground-water in -
concentrations ranging from 0.10 July 1992 < 0.05 0.36
ug/L to 7.4 ug/L (unfiltered) and -
beiow ihe detection limit [0.05 October 1992 <0.05 0.13
ug/L] to 0.98 ug/L (filiered). May 1993 <0.05 0.08
These concentrations are above
the 0.05 ug/L WDNR

enforcement standard for
ground-water.

Tecumseh estimated that the resulting flux of PCBs to the Sheboygan River was 0.4
grams/year. In a February 1998, letter to Tecumseh, the WDNR indicated that the flux
could range from 0.4 to 280 gram/year, depending on the selection of input variables.
Whether 0.4 or 280 grams/year, all flux calculations are conservative in that PCB
retardation was not included. Given the high adsorption of PCBs to solids, the transpont
velocity of PCBs in ground-water is likely to be low. However, preferential pathways for
flows, such as those that have been identified since the Feasibility Study was done, can
greatly reduce the amount of travel time for PCB-contaminated groundwater to travel to
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the river. River bank samples that Tecumseh collected in 1999, near their Sheboygan
Falls plant show PCB concentirations as high as 2,700 ppm where previous removal
actions should have addressed concentrations of this magnitude. This PCB
concentration was near a non-contact cooling water pipe outfali. Therefore, additional
invesiigations near Tecumseh’s Sheboygan Falls plani are needed to characterize any
possible continuing sources, including preferential pathways, of PCBs to ‘ihe
Sheboygan River. :

With respeci io potentiai exposure o PCB-contaminated ground-waier at Tecumseh'’s
Sheboygan Falls plani,-there are no water supply wells at the plant. Aiso, an exisiing
City of Sheboygan Falls ordinance prohibits the use of privaie waier supply wells except
by permit. To prevent poteniial future plant personnel from using and directly
contacting the PCB-contaminated ground-waier, deed restrictions must be placed on
Tecumseh's Sheboygan Falls plant property to prevent the installation and development
of water supply wells. -

Fish and Wildlife .

4 5

Tecumseh collected fish tissue samples between 1990 and 1998, that show
smallmouth bass and white sucker PCB concentrations ranging from 1.3 ppm to 23.1
ppm. Carp had PCB levels ranging from 10.5 to 200 ppm. In general, the highest fish
tissue PCB concentrations were found nearest the Tecumseh plant and tend to
decrease downstream. Fish taken from the Sheboygan River between the Sheboygan
Falis dam and the mouth of the river fall into the “do not eat” consumption advisory
category, and waierfowl consumpiion advisories are in place for some waterfowl
species from the Sheboygan River below Sheboygan Falls dam to the Sheboygan
harbor.

PCB concentrations in wild birds collected between 1976 and 1980 ranged from 2 to
213 ppm. In 1985 and 1986, Tecumseh monitored wildlife again for PCBs including

severai species of waierfowl. These analyses resulied in consumption advisories for
mallards and lesser scaup in the Sheboygan River area of concemn in 1987.

Fish and waterfowl advisories are for the entire 14-miie sireich irom Sheboygan Falls to
Lake Michigan.

F. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Land Uses

Land use along the Upper River is industrial, residential and recreational in Sheboygan
Falls. The Kohler Company owns land adjacent to the Middle River in the Village of
Kohler. Land use in the Middle River consists of a horse farm, tree nursery, the
company's historic River Bend property and the BlackWolf Run golf course. The
800-acre, Kohler-owned River Wildlife Area is on the south side of the river adjacent to
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the Upper and Middle River. The wildlife area is used as a private hunting and fishing
club. Land use adjacent o the Lower River and Inner Harbor is recreational,
commercial and industrial with some residential areas. The City of Sheboygan'’s central
business district is on the north bank of the of the river in the harbor area. The City is
presenily revitalizing the harbor area. Offices, restaurants, marinas, parks and a
boardwalk are part of this plan.

-

Surface Water / Ground-Water Uses

There are no public beaches along the river or harbor. The Lower River and harbor are
navigable, bui Upper and Middle River traffic is typically restricied to smaller craft (i.e.
canoes and kayaks) which can be portaged around the dams in Kohler and Sheboygan
Falls, as well as shallow areas. Public and recreational boat access is available at-a -
number of locations within the city of Sheboygan in the Lower River and harbor. There
is considerable seasonal fishing in the Middle River, Lower River and Inner Harbor.
Fishing is more limited in the Upper River. According to WDNR surveys, most fishing
occurs during spring and fall salmon and trout runs. A fish consumption adwsary 1s in
effect for Sheboygan River and Lake Michigan fish.

The Sheboygan River is not used as a public water supply, bui it drains into Lake
Michigan which is used as a drinking water source by Sheboygan, Sheboygan Falls,
and Kohier. The three cities regularly test the public water and it is safe to drink.
Contaminated ground-water near Tecumseh’s Sheboygan Falls plant is not used as a
drinking water source.

G. SUMMARY OF SITE RISKS

The risk assessment estimates what risks the site poses, if no action was taken. It
provides the basis for taking action and identifies the contaminanis and exposure
pathways that need to be addressed by the remedial action.

For carcinogens, risks are generally expressed as the incremental probability of an
individual developing cancer over a lifetime as a resuit of exposure to the carcinogen.

_Excess lifetime cancer risk is calculated from the following equation:

Risk = CD! x SF
where:

risk = a uniiless probability (e.g., 2 x 10°) of an individual developing cancer
CDI = chronic daily intake averaged over 30 years (mg/kg-day)
SF = slope factor, expressed as (mg/kg-day)™. -

These risks are probabilities that usually are expressed in scientific notation (e.g., 1 x
10°). An excess lifetime cancer risk of 1 x 10°® indicates that an individual experiencing
the reasonable maximum exposure estimate has a 1 in a million chance of developing
cancer as a result of site-related exposure. This is referenced as an “excess lifetime
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cancer risk” because it would be in addition to the risks of cancer individuals face from

. other cancer causes such as smoking or exposure to ioo much sun. The chance of an

individual developing cancer from all other causes has been estimated to be as high as
one in three. EPA’s generally acceptable risk range for site related exposures is 10™ to
10 {1 in ten thousand to 1 in a million). '

The poiential for non-carcinogenic effects is evaluated by comparing an exposure level
over a specified time period (e.g., lifetime) with a reference dose (RfD) derived for a
similar exposure period. An RiD represents a level that an individual may be exposead
to that is not expected o cause any deleterious effecis. The ratio of exposure to
toxicity is called a hazard quotient (HQ). An HQ<1 indicates that a receptor’s dose of a
single coniaminant is less than the RiD, and that toxic non-carcinogenic effecis from
that chemical are unlikely. The Hazard Index (HI) is generated by adding the HQs for
all chemicals of concern thati affect the same target organ (e.g., liver) within a medium
or across all media to which a given population may reasonably be exposed. An Hi<1
indicates that, based on the sum of all HQs from different contaminants and exposure
routes, toxic noncarcinogenic effects from all contaminants are unlikely. An Hi>1 .
indicates that site-related exposures may present a risk to human health. o

The HQ is calcuiated as follows:
Non-cancer HQ = CDl/ RfD
where:

CDi = Chronic daily intake
RiD - reference dose

CDl and RiD are expressed in the same units and'represeni the same exposure period.

A site conceptual mode! showing the potential exposure pathways can be seen in
Figure 3.

Human Health Risks

A number of human health risk analyses have been performed for the site:

= Baseline Risk Analysis 7/96

« Cleanup Goal Analyses 10/98 (revised 12/99)

* Other assessmenis: GLNPO-ARCS 1993, Environ 1995, Endangerment
assessment by Blasland and Bouck {(1990)
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Contaminants of Concemn

With regards to human health risk, the main contaminant of concem is PCBs. The
other contaminants of concem at the site, such as some metals, are not at levels of
concern to the degree that PCBs are. While metais do present a risk, that risk will be
reduced through the removal of PCB-contaminated sediments. In addition, some
metals are not as bioaccumulative and persistent as PCBs. The risk driver and most
prominent contaminant of concern for this site is PCBs.

in addition, the risk analysis quaniitatively considered only the non-dioxin-like PCBs.
Although this limits the analysis, U.S. EPA decided to limit the quantitative risk analysis
to PCB-like congeners because the availabie congener data was only available at a iew
focations. A more qualitative assessment revealed that the dioxin-like congeners did
not represent a significant increase in risks over risks estimated using total PCBs and
Aroclor data.

Exposure Assessment -

The physical setting of the site provides several possible pathways of exposure to the
contamination in the sedimeni: dermal contact, ingestion of contaminated surface
water or sediment, and consumption of fish contaminated by sediment. The sediments
are contaminated with PCBs, hydrophobic organic compounds that will strongly prefer
to partition to organic material. lt is assumed then, that the most significant exposure is
from contaminated sediment, where virtually all PCBs reside, and not the surface water.
In general, there is likely to be only limited direct contact with the sediment itself (i.e.,
dermal and/or ingestion pathway). Many studies have found that bioaccumulation of
hydrophobic organic sediment contaminants is the critical and dominant fate of these
compounds in the environment. Based upon the above, the human health analysis
assumes that for this Site, the pathway presenting the majority of the risk and likely to
yield the most protective assessment of risks is consumption of contaminated fish and
not dermal contacit.

This does not imply that no other exposure pathways are occuiring ai this site, only that
there is a focus on the pathway which contributes the maijority of risk, the fish ingestion
pathway. Other pathways clearly are occurring, such as exposure to the floodplain
soils.

Toxicity

The principal source of foxicity information for use in risk assessmenis is U.S. EPA's
Integrated Risk Information system, or IRIS. RIS values represent consensus-based
information for use agency-wide.

PCBs are classified as probable human carcinogens based on conclusive evidence in
animal studies and limited evidence in human studies. Animal studies found that in

several strains of mice and rais, PCBs induced hepatocellular carcinomas. In human
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studies, the findings suggest an increased chance of cancer via ingestion, inhalation
and dermal contaci. The cancer slope factor for PCBs, as obtained from IRIS is

2 mg/kg-day, for bicaccumuilative pathways, such as sediment contamination and fish
ingestion. A siope factor for assessing cancer risks assumes that cancer risk is
probabilistic and any degree of exposure leads to some degree of risk. A siope factor
relates estimated exposures o incremental lifetime cancer risks, and therefore the
result is a probability of cancer over the background levels in the poptilation. For
axample, a risk result of 7 x 10™ is equivalent to saying there is an increased cancer risk
at a rate of 7 in 10,000 people.

PCBs have also been reporied to exert non-cancer effecis. PCBs (specifically Arocior
1254) have been shown to supprass the immune system, based on studies in rhesus
monkeys. This information was used to develop a Reference Dose (RfD), which is.
2x107%in IRIS. Additionally, Aroclor 1016 has been shown to exert developmental
effects in monkeys (decreased birth weights). This value is 7 x 10®°. An RfD indicates a
safe level exposure, meaning that exposure at the RfD level is likely to be without an
appreciable risk of deleterious effects. To assess non-cancer risks, a hazard index of
the estimated exposure over the RiD is calculated. Because the RiD represents a safe
level, the hazard index should be one, or less than one, to be protective of human
health. The higher the hazard index, the higher the likelihood of effects.

Baseline Risks at the Site

in 1996, U.S. EPA performed a baseline risk assessment for the Site, relying on data
available from WDNR on fish tissue concentrations in 1994. Table 4 lisis the exposure
assumptions used in the 1996 baseline risk assessment. U.S. EPA assessed in the
analysis; sport fishing and subsistence fishing. The sport fishing scenario was
developed to represent a mid-point or central tendency estimaite oi risk, and ihe
subsistence fishing scenario was developed to represent an upper-bound estimate of
risk. The sport fishing scenario variables were chosen to be reasonable, and not overly
conservative in their assumptions. U.S. EPA used Greai Lakes speciiic fish
consumption information, available in West study’s assessment of Michigan anglers
(1985 and 1993). li was assumed that of the total amount of fish consumed, oniy half
of the fish came from the Sheboygan River.. This is accounted for in the fraction
ingested term. And for the upper-bound subsistence scenario, we used a conservative
estimate of all fish ingested coming from the Sheboygan River.

The baseline assessment relied upon fish data from WDNR, taken in 1994, including
small mouth bass, catfish, and pike species results. Other fish data have been
collected in the past, but the most recent data at the time was selected for this
assessment because they were considered o be extensive and current.

Migratory fish data were also considered. Salmon and steelhead daia were obtained by
Blasland, Bouck, and Lee and were also presented in the Environ risk assessment.
Migratory species differ from resident fish in that resident fish tend to bioaccumuiate
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greater amounts of PCBs from this Site. These migratory fish data were considered
because they are consumed by fishers of the river and would therefore help to provide
the most complete account of health risks at the Siie.

To best assess exposure, we consulted the Wisconsin Depariment of Health and Social
Services (WDH) and WDNR to provide insight and information on the various.exposed
popuiations on the river. In addition, we consulted data used in developing the other
assessments listed above.

Risk Characterization of Baseline Risks at the Site -

The risk assessment used two sets of exposure assumptions to assess risk; in general
they were developed to assess “average” fishing [ceniral tendency] and subsistence
fishing consumption. The assumptions used are listed in Table 4. In general, the
subsistence consumption scenario is a very high-end exposure; an individual is getting
almost all of his protein from fish, these fish are from Sheboygan only, and the person

is fishing in Sheboygan-over a 30 year period. However, information obtained through.
personal communications with WDH and in the Environ Fish Consumption Study <
indicate that there are some individuals in the Sheboygan River who match this

exposure scenario. Alternatively, the assumptions used to shape the “average”

scenario are: an individual fishing a few months a year, getting a portion (25%) of his

fish from the Sheboygan River, for a period of 30 years.

Note that migratory species like salmon and steelhead were also assessed in order o
give the fullest picture of risks occurring for Sheboygan fishers. It is understood that
migratory species will be exposed to a wider range of sediment than a resident fish, and
therefore noi all

contamination in ] — — ”

these migratory TABLE 4. Assumptions Used in 1996 Baseline Risk Assessmeni

species may , .

necessariiy be Cancer sport sul?sxstence Non- sport .sub.51stence
. {central thighend) Camcer (central (high end)

aﬁrrbutaple io tendency) : tendency)

TIS particular cancer siope factor 2 2 Ref. Dose 2.0x10% 2.0x10"

Dﬁ.e ) Body'weight (kg) 70 70 70 70

For all species ;:Virig;:g (:‘:k(ir‘) 25553 29330 10952 1095?

and fOi‘ a" Fricji:)n irrlages(ioi (‘7:) - g(‘z; > }:1)’ gg; o L;

eXpOSL! res Absorption (% - { i : - 1 i

scenaros,

cancer risks Exp. frequency (davsivear} , 365 365 365 365

were of Exposure duration (years) - ) 10 30 30 30

significani Concentration in Fish specz.'es spec::es spec{es spem"e:x

concern. Even 1 specific. specific specific  specific

the central '

tendency

Page 17




estimates of risks are of concern. The subsistence fishers, or anyone eating greater
amounts of fish than the average fisher, would have even greater risks, with possible
increases of an order of magnitude or more.

in order to summarize all of the risk information at the site, we compiled Table 5, to

show major conclusions from several of the risk assessments done ovér the years (from

U.S. EPA Risk Analysis 1996). Table 5 demonstrates that even with different authors
and different exposure assumptions, a range of risks are present at the site due to
consumption of contaminatad fish.

Table 8. Comparison of Risk Estimates

Comparison of , C
CancerRisk |- o s :Baseline
Estimates from | U.S. EPA, 1996 Environ, 1995 ]~ 0-A “I"Assessment in RI, -
Various ’ o 1893 :
Assessments ] - e = e PR R
Key -19 - 65 g/day of | -percentiles of -19, 54, and 130 | -20 g/day of fish
Assumptions fish distribution of g/day of fish -50% from
-25% - 100% is risks are shown -5, 10, and 20% Sheboygan
from Sheboygan { (results of is from
River probabilistic Sheboygan
analysis) given by § River
each area
-pike, catfish, -bass, carp, -salmon, -salmon and trout
salmon, salmon and steelhead, bass | assessed
steelhead, bass | steelhead and carp
assessed assessed assessed
Cancer risk “‘average” - -50th ple. -1x10® || 1x10° to 1x10% %102 to 1x103
astimates 1x10™ to 1x10°
: : -70th ple. - 1x10°®
subsistence -
1x10%to 110* | (values are for
Areas 1 & 3 eachi

Cleanup Goal Analysis - Surface Goals for the Sediment

in order o address unacceptable risks at the site, U.S. EPA calculated sediment
cleanup goals, protective of human health. For this analysis, three types of fish
consumption patterns were used. Appropriate ingestion rates for these fish

consumption patterns were based on the extensive survey of Michigan anglers done by
West ef al (1989 and 1993) to develop an appropriate set of ingestion rates. For the
central iendency estimate, 19 grams a day (with a frequency of 365 days per year) was
used and is approximately the 50" percentile of fish consumption from the ‘93 West
study, and is higher than the 50" percentiles of both the ‘89 study and the average of
the 50™ percentiles from both studies, by about 5 grams. For the reasonable maximum
exposure (RME) scenario, 54 grams a day was used {with a frequency of 365 days a
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year) which is the 80™ percentile of the ‘93 siudy and close to the 95" percentile of the
average of the two studies, and much higher than the 95" percentile of the ‘89 study
which was 39 grams a day. For the upper bound or high end consumption estimate,
U.S. EPA dtilized a study by Pao, that yielded a maximum value over a three day period
and applied it to a year round exposure to estimate a subsistence scenatrio.

The fraction ingested term, or how much fish is consumed comes from the Sheboygan
River, for each of the scenarios was: 25% in the central tendency scenario, 50% for the
RME, and 100% for subsistence. The fraction ingested term for the ceniral tendency
and RME reflects the expectation thai some anglers consume fish from water bodies
other than the Sheboygan River. :

An ATSDR/WDH study (May 1998) looked ai where anglers caught fish in the

Sheboygan area. The total number of meals estimated to be eaten by anglers from the

Sheboygan River was 37 per year, while very stringent fish consumption advisories
were in place for the Sheboygan River. The RME scenario estimates 43 meals a year
which allows for increased fish consumption as advisories are reduced and is N
consistent with the potential fishery production of the Sheboygan River. The RME
becomes the point of departure for risk management purposes pursuant to Agency risk
guidance. See Table 6 for a complete list of exposure assumptions used in all three
scenarios.

Consistent with U.S. EPA risk assessment guidance, actions at Superfund sites should
be based on an estimate of the RME expected to occur under both current and future
conditions. In the past, exposures generally were estimated for an average and upper-
bound exposure case. The advantage of the two exposures is that they provide some
measure of the uncertainty surrounding these estimates. The disadvantage of this -
approach is thai the upper-bound estimate of exposure may be above the range of
possible exposures, whereas the average estimate is lower than exposures potentially
experienced by much of the population. The intent of the RME is to estimate a
conservative exposure case (i.e., well above the average case) ihai is still within the
range of possible exposures.

U.S. EPA made a conscious decision to model and be protective of the more
contaminated resident fish species of smallmouth bass and carp at the site. By
selecting a cleanup goal protective of bass (or carp), the cleanup will be protective of
the lesser contaminated species such as walleye, trout, salmon and steelhead. This
choice adds a layer of conservatism to allow for more fish consumption at the site,
especially of several non-resident species. Therefore, a cleanup based on resident
species may allow for possibly more consumption of other types oi fish (greater than 54
grams per day or 43 fish-meals per year from the Sheboygan Rlver) that may occur as
advisories are lifted.

Using the acceptable risk value of 10°, or 1 in 1,000,000, the range of target fish levels
is quite low. The value of 0.0005 ppm in fish is protective of the upper bound estimate
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of subsistence fishers. This scenario relates io an individual who gets all of the protein
in his diet from Sheboygan, year-round, for 70 years. For the central tendency scenario
{or about half of the fishing population), the target fish concentration is 0.016 ppm. The
RME scenario provides a target fish tissue level of 0.003 ppm to be protective of the
90" - 95" percentile of the fishing population over a 30 year period. Exampies of fish
cleanup goals for different risk points are a 10 level for the RME would be 0.03 ppm
and a 10™ level for RME would be 0.3 ppm. -

To calculate a sediment cleanup goal or surface goal, these target fish tissue levels are
placed inio a Biota io Sediment Accumulation Factor (BSAF) equation o estimate the
sediment concentrations that would meet these fish targets. The temm “suirface goal” is
more appropriate, for the Sheboygan site, than the usual cleanup goal, because what is
calculated is a surface that the fish can be exposed to that will result in the target fish
tissue levels. Looking at the site, it's necessary to calculate what the residual
concentration is after dredging certain levels, or what's left after taking out everything
above a certain concentration. In the case of the Sheboygan, it's the target surface
weighted average concentration, or SWAC, of the river after remediation.  » _

.S

To develop cleanup goals for dioxin-like PCBs and non-dioxin-like PCBs it requires
much more information on where these PCB congeners are distributed and the total
organic carbon levels associated with them. This information was not available.
Dioxin-like PCB cleanup goals would also require a more complex assessment of
toxicity.

There were concems with how to interpret risks generated by two separate means.

One estimate is derived using a total PCB slope factor (which may include some dioxin-
like congeners) and then a separate risk estimate would be generated using congener-
based toxicity equivalency factors or TEFs with the dioxin slope factor. It is not clear
whether risks would be over- or under-represented and given the incomplete data set,
the uncertainties were considered too large to provide a clear and guantitative picture of
dioxin-like PCBs at the site for human health.

Bioaccumulation Model

Reduced PCB levels in sediment are necessary to achieve the target fish tissue levels.
To translate from the target fish tissue levels to sediment levels, a bioaccumulation
model is utilized. For this site, the BSAF model was used. The methodology is the
same as used in the Ecological Risk Assessment and is similar to what was used in the
PRP RIFS, except U.S. EPA risk assessments include TOC and lipid in the calculation.

Note thai BSAFs were only calculated for small mouth bass and carp and not the lesser
contaminated migratory species of saimon and steelhead, to provide protection ior
anglers who consume several different species of fish. BSAFs were calculated for _
small mouth bass because of their prevalence in the river and for carp as an indicator of
concentrations in fish with higher lipid levels.
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Table 6. Assumptions Used in Deriving Fish Tissue Levels for Sediment Cleanup Goais

| Cancer sport RME  subsistence Non- sport RME subsistence
‘ (10°) (central ~ (high end) Cancer (central (high end)
tendency) (Hi=1) tendency)
i cancer siope 2 2 2 Ref. Dose  2.0x10%®  2.0x10% 2.0x10%
facior
Body weight (kg) 70 70 70 _ 70 70 -« =70
/;\:rfi)ging time 25550 25550 25550 10950 10950 10950
(days
ingestion rate 0.02" .054 0.13 0.02 054 0.13
{kg/day) » .
Fraction ingested 0.25 5 1 ‘ 0.25 5* - 1
(%)
Absorption (%) i 1 i o 1 i
i ‘Exp. frequency 365 365 365 365 365 365
(days/year) e ,
Exposure duration 30 30 70 . 30 30 70
{years) .
Concentration 016 .003 .0003 .28 05 01
in Fish, ppm »

* Assumes a consumption scenario with 50% of the fish coming from the Sheboygan River. Assuming 100%
consumption from the Sheboygan River with a contaminant reduction factor of 50% based on Great Lakes Fish
Consumpiion Protocol results in the same fish concentration. .

The analysis begins by calculating a site-specific BSAF using PCBs in sediment, TOC,
PCBs in fish and lipid data. However, because the data in the RI/FS are given as
summary statistics, the U.S. EPA could not derive its own sediment surface area
weighted PCB that is normalized to TOC. This term is necessary for the BSAF model.
Therefore, the SWAC derived in the RI/FS is not useable in calculating a site-specific
BSAF. Because the NOAA ecological risk assessment, for the site, also developed
BSAFs, U.S. EPA considered the NOAA BSAFS and found that they were quite similar
to the human health based BSAFs.

Table 7. BSAF Terms Used in Deriving a Sedamem Cleanup Goal
{RME scenario shown)

Sediment Conc. Sédimeni = (TOC X Conc. Fish) / (site specific BSAF X % lipid)

Cleanup
Goal >
Conc. Fish' TOC?(%)  BSAF? Lipid* (%)  Conc. Sed.
(pom) (ppm)
Bass 0.003 53 . 454 0.715 0.005
Carp 0.003 5.3 462 5.927 0.0006
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' The concentration in fish is shown for the RME fishing scenario, at a 10° level of risk
* 5.3 is the geometric mean of all the 1997 TOC data from NOAA Aquatic Ecological Risk

Assessment

® The site-specific BSAFs are derived from the following values: RI/FS total river bed
SWAC, and NOAA Risk Assessment TCC (1997), and 1994 fish data {from FIELDS database)
* The mean lipid percentages, for each species, in 1994 (from FIELDS database)}

Note, to determine a 107 or 10™ protective surface goal, simply move the décirﬁalwg‘ver; so a cleanup
goal for a 10 risk for bass would be 0.5 ppm. .

Table 8 shows what the PCB sediment concentrations need 1o be for either bass or
carp consumption for various cancer and non-cancer risk levels.

Tabie 8. Sediment Cleanup Goal Summary Tables

Central Tendency Sport
Fishing Scenario
(20 g/day, 25% ingestion

Sediment Cleanup Goal
in ppm, based on
consumption of Bass

Sediment Cleanup Goal
in ppm, based on
consumption of Carp

from Sheboygan, 30 years)
Cancer 10°

10°

10

Mon-Cancer
{immune effecis)

Hazard Index = 1
Hazard Index = 10
RAME Scenario

(54 g/day, 50% ingestion from
Sheboygan, for 30 years)

£ 0.027
0.27
2.7

0.45
4.6

Sediment Cleanup Goal
in ppm, based on
consumption of _Bass

0.0032
0.032
0.32

0.054
0.54
Sediment Cleanup Goal

in ppm, based on
consumption of Carp

Cancer 10°
10°®
i0*

Mon-Cancer
(immune effects)

Hazard Index = 1

Hazard Index = 10

0.005
0.05
0.5

0.085
0.85
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High End Sediment Cleanup Goal  Sediment Cleanup Goal

Subsistence Scenaric in ppm, based on in ppm, based on
{130 g/day, all ingestion from consumption of Bass consumption of Carp
Sheboygan, for 70 years) . '
Cancer 10° 0.0005 0.0001
10° : | 0.005* 0.001
10 0.05 ' 0.01
Non-Cancer -
{immune effects)
* Hazard Index = 1. 0.018 ' 0.0021
Hazard Index = 10 0.18 ' 0.021

*This cleanup level is less than .011 which is generally equivalent to a cleanup ™
goal that’s generated using fish advisory goals of 50 ppb PCBs in fish tissue. =

Therefore, using the cleanup goal summary tables and posi-remedial risk analysis, an
appropriate human health cleanup goal, based on the consumption of bass under the

- RME, would range from 0.005 ppm which equals a 1 in a million risk to 0.5 ppm which
would equal a 1 in ten thousand risk. The 10, or 1 in a million, risk level is the
departure point for managing site risks.

Ecological Risks

Aguatic Risk Assessment
The focus of the NOAA Agquatic Risk Assessment is to estimate the present level of risk
to the aquatic organisms and piscivorus birds and mammals of the Sheboygan River
and Harbor from exposure to contaminated sediments, water, and biota. To estimate
risk, tissue and sediment data from recent studies, including the 1994-1995 Sheboygan
River food chain and sediment contaminant assessment conducted by the WDNR and
data collected specifically for this aquatic risk assessment were evaluated. In addition,
other relevant data collected on Sheboygan ecological communities by WDNR in recent
years are included to provide an overall context for the aquatic risk assessment. Thus,
the recommendations made by NOAA regarding protective sediment concentrations
and future monitoring needs reflect what is currently known about the aquatic and
piscivorus species in the Sheboygan River and Harbor aguatic ecosystem.

Examples of food web exposure pathways are shown in Figure 4, on page 25.
Potential ecological receptor species considered for this risk assessment are benthic
invertebrates (flies, beetles and clams), fish (sunfish, bass, carp, minnows, suckers,
coho salmon, chinook salmon, and steelhead trout), birds (northern pintail, Northemn
shoveler, lesser scaup, gulls, terns, cormoranis, ospreys, mallards, black ducks,
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Canada geese, swallows and wood ducks, kingfishers and greai biue herons) and
mammals (muskrat, raccoon, beaver and mink) that depend on aquatic resources of
the Sheboygan River. '

Contaminants considered potential chemicals of concem (COCs) included metals,
PCBs, and PAHs. A contaminant is a COC if its maximum on-site concentration
detectied in the sedimentis of the Sheboygan River exceeded the sediment-benchmark
concentration. All potential COCs had maximum concenirations

ihat exceeded their respeciive benchmarks and therefore were retained as COCs for
penthic organisms. The metals included as COCs were arsenic, cadmium, chromium,
copper, lead, mercury, nickel, silver, and zinc: Concentrations of PCBs and PAHs in the
sediments exceeding the screening criteria were widespraad and of high magnitude.
Metal concentrations exceeded the benchmarks at fewer locations and at lower
magnitude.

Metals, PCBs, and PAHs were also potential COCs for fish. Concentrations of metals
detected in fish from the site area did not exceed the respective mean concentrations in
reference area fish enough to warrant inclusion of any metals as COCs for fish. For_,
mammals and birds, potential COCs were mercury, PCBs , and PAHs. PCBs were™
automatically included as COCs because of the elevated fish tissue and sediment
concentrations at the study site.
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Table 9 shows the maximum concentrations of contaminanis in river sediment
compared 10 the threshold effects leval.
ple 3 - Maximum Concenirations of Contaminanis In River Sediment
Comparzd to Threshold Effects Level (TEL}
Mactimurn Sile Conceniration {ppm)
Lower River Sediment Sediment j 3997 NOAA
s River & Harbor _ Trap‘ Gore } Risk
Contaminant TEL {BBL 1990) | (BBL 1990) | (WDNR1987) | (wWDNR 1997) ) | Assessiment
Metials |
Arsenic 10.8 23 20 25 1.9 2.8
Cadmium 0.583 3.2 3.7 1.2 2.2 0.47
Ghromium 36.3 149 460 35 28 79
Copper 28 160 150 53 87 35
Lead 37.2 720 720 110 83 130
Mercury 0.174 0.42 0.88 0.79 0.27 £.20
Nickel 19.5 0 350 29 I A 19
Silver 0.63 0.9 Na 8 ] 0.25
Zine 98.1 300 370 170 NA 1D
Organic Compounds
Total PAHs 0.264 4.0 83 44 26 7.2
Total PCB 0.0316 2,500 0.22 180 ABD f 750
Tabie 10 summarizes the contaminanis of concern avaluaied afier the screening

DIOCESS.

T

Tabls 10 - Contaminants of Concern Sslectad for the NOAA Aguatic Risk
Assessment Following Screening Procadures

Receptor of Conseary PCBs PAHs Metals
Benthic Inveriebrates ve e o

Fish v o }
Birds e

Mammals v
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The Sheboygan River and Harbor ecosystem inciudes a diverse range of species and

functions, a subset of which was evaluated in the NOAA risk assessment. Since the
risk assessment could not evaluate all species and all possible toxicological effects,
important and representative species were selected as surrogates for the ecosystem
and ecologically significant effects were emphasized. Based upon a review of the
NOAA Aquatic Risk Assessment, PCB-contaminated sediment pose a risk to fish and
wildlife. U.S. EPA has analyzed the ecological risk, in consultation with the natural

resource trustees. A sediment cleanup goal beiween 0.05 ppm and 1.0 will protect fish

and wildlife. The 0.05 ppm level represents the No Observed Adverse Efiects Level
(NOAEL) for the mink while the 1.0 ppm represents the Lowest Observed Adverse
Effects Level (LOAEL) for the Heron. The Superfund program sirives for clean up

targeis between the NOAEL and LOAEL, which is similar to the approach io the human

health target range of 1 x 10" to 1 x 10° Table 11 shows the NOAEL and LOAEL for
fish, heron and mink.

7 Range

Table 11 - Total PCB Protective Sediment Concentrations (ppm)

Fish

Heron

Mink

NOAEL

LOAEL

NOAEL

LOAEL

NOAEL

LOAEL

3.7-16.0

6.0-25.0

0.1-0.7

02-1.0

0.05-0.7

0.7-15

Terrestrial Assessment

The floodplain terrestrial ecological risk assessment (TERA), part of the risk
assessment efforts at the Sheboygan River and Harbor site, is a companion to the

aquatic ecological risk assessment (AERA 1998). The terrestrial wildlife present along

most of the upper Sheboygan River would be species adapied o mixed open, shrub,
and wooded habitats that are tolerant of human disturbance. Species dependent on
forested habitai may be preseni in the approximately 35-acre wooded “peninsula”

formed by a clockwise loop of the river. This forested area is less disturbed by humans
because it is surrounded by the river on three sides with no easily fordable approaches,

and is backed by a steep slope on the fourth side.

Birds that include earthworms in their diets (vermivores) are of particular concern, since

this is the probable pathway of greatest exposure to floodplain PCBs. Vermivorous
robins and eastern bluebirds are present along the Sheboygan River in open and
mixed habitats. Ovenbirds, another vermivorous species, nest in forested habitats.

Ring-billed gulis also include worms in a highly varied diet, and forage far inland. Many

species of birds feed on terrestrial invertebrates (beetles and other insects, spiders,
etc.), such as brown thrashers, wrens, killdeer (especially beetles), young wood duck,
blue jays, northern flickers (especially ants), common grackles (also steal food from
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robins}), and spotted sandpipers (Bellrose 19786; Johnsgard 1981, Ehtlich, et al. 1988).
These species could be exposed to soil PCBs through their prey (although probably not
as much exposure as vermivores), but alse may opportunisiically inciude earthworms in
their diets when readily availabie.

The TERA was based on PCB congener-specific analyses of co-located earihworm and
soil samples collected November 2 - 3, 1997. The worm congener daia were
exirapolated to robin egg concentrations, which were compared with egg toxicity data
on three bases: total PCBs, specific congeners, and dioxin toxic equivaients. The egg
HOs, based on hatchability and malformations, ranged from 13 o 48 foy no observed
adverse effect concentrations (NOAEC), and from 6 ta 22 for lowest observed adverse
affect concentrations (LOAEC) for the central tendency scenarios of the various
approaches. For the 95 percent upper confidence limit scenarios, NOAEC-HQs ranged
from 22 to 80, and LOAEC-HQs ranged from 9 to 36. HQs were also developed on the
basis of dose to adult birds, but the results varied by as much as an order-of-
magnitude: central tendency 30 - 280 NOAEL-HQs and 3 - 120 LOAEL-HQs.

Since egg-based risk estimates were less variable than oral dose-based estimates, the:
egg bioaccumulation models were used to back-calculate ecologically protective
aarthworm concenirations separately for total PCBs and on a congener-specific basis.
Ecologically-protective soil preliminary remedial goals (PRGs) were back-calculated
from earthworms by use of site-specific soil-to-earthworm bioaccumulation factors
(BAFs). Soil PRGs are 1 - 2 ppm total PCBs based on NOAECs, and 3 - 5 ppm based
on LOAECs.

TERA Goals

There are iwo main goals of an ecological risk assessment (ERA): 1) to determine
whether harmful effects are likely for wild animals or plants, and 2) if there is risk, to
calculate a protective remedial goal that would reduce the risk to wild animais or plants.
Only wildlife is considered, domesticated animals or plants are exciuded from ERA.
The process for performing an ERA is described in the Superfund guidance for
ecologicai risk assessment (U.S. EPA 1997).

Chemicals of Concern

The TERA focused solely on PCBs because they were previously identified as a
potential COC in floodplain soils. Chlorinated dioxins and dibenzofurans were not
included because they were shown to make only a minor contribution (less than 10
percent) to the toxicity of fish contaminant loads in the Sheboygan River (AREA 1998).
The PCBs in the upper river floodplain were deposited by floods, 5o the contaminant

composiiion of the upper floodplain soils should be similar to that of the river sediments.

Exclusion of dioxins and furans may result in a modest underestimation of floodplain
contaminant risks.
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Assessmeni Endpoini

The assessment endpoint for the TERA is reproductive performance in terrestrial
vermivorous and insectivorous species (feeds on earthworms and insects, respectively).
The endpoint selection was based on fate and transport of PCBs, bioaccumutlation
potential, and likely ecotoxicological effects.

s o

Measurement Endpoini

The measurement endpoint is modeled reproduciive performance in robins. Robins
feed predominantly on insects, earthworms and other invertebrates during the breeding
and nesting season, and therefore should be representaiive of a variety of birds that
have similar diets. Woodcock would be expected to show greater risk than robins since
they:feed almost exclusively on earthworms (earthworms accumulate higher levels of
PCBs from soil than do most insects).. However, U.S. EPA and WDNR biologists
agreed that the habitats along the floodplain sections with elevated soil PCBs are not

favorable for woodcock or snipe. Robins were selected as reasonably representative of

potential avian receptors in the floodplain section under consideration.

Although mammais were not considered in this risk assessment, mammals thai feed on
worms for much (shrews, moles) or part (raccoons, skunks, opossum) of their diets may
also be at risk (Whitaker and Hamilton 1998). Surprisingly, even fox may eai
substantial numbers of worms when available (MacDonald 1980). The vermivorous
northern shori-tailed shrew and star-nosed moie are likely present at Sheboygan along
wiih the remaining aforementioned mammals.

The PCE dose to robins feeding in the contaminated floodplain was calculated for
consumption of three broad caiegories of prey: earthworms, hard-bodied inveriebrates
{beetles), and soft-bodied invertebrates (other than earthworms) (Figure 5). Several
other poiential exposure pathways were not included in the model.

Hard-bodied invertebrates {14 %) Robin ingestion {adult oral dose)
T “a P
Floodplain Soil PCBs =» Earthworms (24 %) =»  Robin Diet
“n A .
Soft-bodied invertebrates (49 %) Robin Egg

Measured values: soil and earthworm PCB concentrations (congener-specific and total).
Modeled values: hard- and saft-bodied invertebrate, robin diet, and egg concentrations; and oral dose.
Contribution to robin diet in parentheses.

Figure 5- Robin PCB Exposure Model, Sheboygan River Floodplain, W1
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Rislk Summary

The results of the modeling and risk characterization approaches utilized in the TERA
consistently indicated increased risks of adverse reproductive effects in robins foraging
in contaminated sections of the Sheboygan River floodplain. Risk estimaies for egg
concentrations were less variable than for oral doses to adult robins. Egg NOAEC- and
LOAEC-based HQs ranged from 10 to 50, and from 6 to 20, respectively, for ceniral
iendency exposure scenarics. HQs ranged as high as 40 and 80, based on NOAEC
and LOAEC, respectively, for the 95 percent upper confidence limit (35 percent UCL)
axposure scenarios. In contrast, adverse efiects are unlikely in the reterence location
where the egg HQs were two orders of magnitude less than the level of concem.

Ecologically Proteciive Soil Preliminary Remedial Goals (PRGs)

Egg-based risk estimates were much less variable than oral dose-based estimates, so
the egg model was used to back-calculate soil ecologically protective remedial goals
(PRGs). PRGs were calculated on the basis of total PCBs, and two congener-specific:
models that differed in the biomagnification factors used to estimate egg congener =~
concentration from the robin dietary concentration. We did not use dioxin toxic
aquivalents to back-calculate soil PRGs because congener-specific risk estimaies were
available for the congeners that predominantly contribute o the dioxin toxic equivalents.
The risk estimaies based on direct assessment of congener-specific toxicity were
considered more reliable than risk estimates based on indirect assessment of the
relative toxicities of PCB congeners compared to dioxin. PRGs are shown in Table 12.

TERA Risk Summary

The total PCB-based and congener-specific-based PRGs indicate that adverse effects
are unlikely where soil PCB concentrations are at or below 1 - 2 ppm. The congener-
specific LOAEC-based soil PRGs range from 3 to 5 ppm, depending on the
biomagnification model, but the results bracket the total PCB LOAEC-based PRG of 4
ppm. This indicates that adverse effects may occur where soil PCB concentrations
exceed 3 - 5 ppm.

TERA Risk Summary Adjusted for Soil PRGs

The soil PRGs were adjusted for foraging area use based on the floodplain delineation
sampling Tecumseh performed in 1992 (post-phases | and il) (ASRI 1995). Two
extrapolations were performed: one for the robin foraging range during the time they are
feeding nestlings, and the second for the foraging range during the time they are caring
for fledglings. The NOAEC-based PRG did not change, but the LOAEC-based PRG
increased to 9 ppm for the fledgling stage. Therefore, robins with fledgling stage
foraging areas bordering the Sheboygan River are at risk of reproductive impairment- - -
where the floodplain soil mean PCB concentration exceeds 9 ppm.
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P oyen s e

Surface Weighted
Average Concentration

geﬁomgd ona scgle Table 12 - Ecologically Protective Soil Preliminary
ppropriate for robin . , -
foraging areas indicated Remedial Goals (PRGs), Sheboygan River Fioodpiain,
that remediation of Wi. : S—
floodplain soil equal to or Toxicity Basis NOAEC-based | LOAEC-based
greater than 10 ppm PCB ~ -PRG PRG
should be protective, that .

i3, it should resuli in , (ppm iotal PCBs)

foraging SWAC at or _ a

below 5 ppm, with few Total PCBs i 4
exceptions. Remediation Congener- 45 3

of ﬂOOdplain soil PCB speciﬁc b

concentrations equal to or - :

greater than 50 ppm may Congener- -2 5

be appropriate in select specific © o
areas of high quality S
forested habitat on the ﬁge'js?::d no change 4-9

basis of a risk !

g‘a{nageme? ! dc?ClS! on to. h a) Modeled with gull diet-to-egg BMF (Braune and Norstrom 1989).
alance risk reduction W't.& b) Modeled with tern BMF (Kubiak, et al. 1989).
habitat preservation, but it c) Modeled with gull BMF (Norstrom pers. comm. in Hoffman, et al.

i3 not justifiable on the 1996).
hasis of SWAC when d) Combined results for nestling-stage and fledgling-siage foraging
averaged over a scale areas, respectively.

appropriate for foraging
robins.

‘BMF - Bio-magnification Factor

Risk Summary

Table 13 summarizes the PCB target concentrations for human health and ecological
risks.

Table 13 - Sheboygan River & Harbor PCB Target Sediment & Soil
SWAC Concentration Ranges (ppm)

Hurnan Health (10'G to 104 Ecological Health (NOAEL to LOAEL)
Sedimenis Sediments Floodplain Soil
0.005- 0.5 0.0510 1.0 0.05 to 10
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H. REMEDIATION OBJECTIVES

There are three primary remediation objectives.

1. Proiect human health and the environment from imminent and substantial
endangerment due to PCBs attributed to the Siie. SR
To achieve this remediation objective, PCB-contaminaied sofi sediment will ba
removed so that the entire river will reach an average PCB sediment
concentration of 0.5 ppm or less over time. An average PCB sediment
conceniration of 0.5 ppm resulis in an excess human health carcinogenic risk of
1.0 x 10, or less over time, through the consumption of PCB-contaminated ﬁsh.

Based on site specific biota to sedlmem accumulation factors, the correspondlng
PCB tissue levels for resident fish are:

Sport Fish : ‘ AR
Small Mouth Bass: 0.31 ppm, Walleye: 0.63, Trout: 0.09 ppm™

Bottom Féedee's
Carp: 2.58 ppm, Caifish: 2.53 ppm

Achievement of the soft sediment concentration and fish tissue concentrations,
over time, will be reevaluated every five years after completion of the remedy.

Reaching the river sediment objective of a 0.5 ppm average PCB concentration
requires different approaches for the Upper, Middle, and Lower River, and the
Inner Harbor because of the way sediment is distributed and whether the
contaminated sediment is considered mobile given the dynamics of that specific
river component.

For PCB-contaminated floodplain areas, this remediation objective will be
achieved by removing sufficient contaminated soil to reach an average PCB soil
concentration of 10 ppm or less. The areas of soil remediation will be backfilled
to its previous grade and re-vegetated to prevent future soil erosion and siltation
in the river. With respect to PCB-contaminated ground-water or other potential
sources near Tecumseh’s Sheboygan Falls plant, the remediation objective will
be to investigate and stop all additional PCB sources to the river system.

2. hitigate potential PCB sources to the Sheboygan Fiaver/Harbo: sysiem and reduce
PCB transport within the river sysiem.

As mentioned previously, additional investigations will occur to determine the -
effects of PCB-contaminated ground-water or possible additional PCB sources
from Tecumseh’s Sheboygan Falls plant. In addition, because of the dynamic
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nature of the Upper River and Middle River segments of the Sheboygan River,
PCB-contaminated soft sediment deposits will be removed io achieve an
average soft sediment deposit SWAC of 0.5 ppm. This includes PCB mass
removal of 88% in the Upper River. Lastly, PCB-contaminated floodplain soil
may act as a future source to the river during high flow events, therefore, PCB-
contaminated soil will be removed in seven areas. Since some of the areas
within these floodplain soils may be considered high-quality habitat; the rémoval
of PCB-contaminated soil will be balanced with keeping high-quality habitat intact
to the extent practicable.

Remove and dispose of Confined Treatment Facility (CTF) / Sediment Management
k—aulliy {SMF) sedimentis and previously armored/capped PCB- conf[ammatee soft
sediment deposits. :

The CTF and SMF were not designed to be permanent struciures. As part of the
remediation of the site, sediments in the CTF and SMF will be disposed of in a
WDNR approved off-site landfill. In doing so, this action will reduce the long- .
term management and maintenance requirements for the site. In addition,
because recent information collected by Tecumseh indicates that there may be
continuing discharges of PCBs from Area 1 and because of concems about the
effectiveness of all of the previously armored/capped soft sediment deposits, the
armored/capped sediment deposits, including Area 1, will be removed.

i. DESCRIPTION OF ALTERNATIVES

Based on RI/FS reports and previous investigations, U.S. EPA evaluated several
altematives to address contamination in and near the Sheboygan River and Harbor.
Because the level of contamination varies in different parts of the river, the proposed
cleanup plan has five components: 1) upper river sediment; 2) middle river sediment; 3)
lower river and harbor sediment; 4) floodplain soil adjacent to the river; and 5) ground
water near Tecumseh’s Sheboygan Falls plant. A long-term monitoring plan which
includes 30 years of fish sampling will be implemented for the entire river and harbor.

in evaluating the aliernatives, U.S. EPA considered the level of protection that would
saiisfy the concern of the natural resource trustees that future natural resource injuries
be minimized. The natural resource trustees have concluded that, given the proposed
cleanup level of 0.5 ppm PCBs in soft sediment and 10 ppm PCBs in floodplain soil, the
natural resources will continue to incur injuries. These additional injuries will be
factored into the resolution of the natural resource liability. U.S. EPA also considered
the extent to which implementing the alternatives couid bring about additional adverse
impacts to natural resources.
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UPPER RIVER SEDIMENT

Foriy-six separate deposits of PCB-contaminated soft sediment have been identified in
the Upper River. Because of recent flooding on the Sheboygan River, the location and

size of some of these deposits may have changed since the deposits wers originally
identified. U.S. EPA's goal is to reduce imminent and substantial threats to human
health and the environment by removing PCB-contaminated sediment’in These soft
sediment deposits. Three altemnatives were developed io address Upper River
sediment. However, there are six sub-altemaiives, with varying amounts of sedimeni
removal, under the Alterative #3. Each remedy alternative shows ihe capitai ane!
operation and maintenance (O&M) costs.

Aliernative 1: No Action

The NCP requires the no- Estimated Capital Cost: $0 million

action alternative. Its Annual O & M Cost: $0

purpose is to allow Total Present Value (7% discount rate): $0 million. ~ =}
comparison of altematives Estimated Time to Implement: 0 months '

to the conditions that
currantly exist and that will '
likely exist in the future. Under this alternative, no further action would be taken in the
Upper River beyond dredging and armoring already completed. Fish and waierfowl
consumption advisories would remain in place until monitoring indicates they can be
dropped.

Alternative 2: Natural Recovery/Monitoring and Disposal of CTF & SMF Sediments

Under this alternative, -

sediment monitoring would Estimated Capital Cost: $2.6 million

be done every 5 years and Annual O & M Cost: $ 140,000 or 147,000

annual fish monitoring would | Duration of O & M: 30 years -
take place for 30 years. Tor.j:zl Preseqt Value (7% discount rate): $4.5 million.
Periodic maintenance of Estimaied Time to Implement: 2 months

already-capped areas would
also continue for 30 years.
Contaminated sediment stored at the Tecumseh plant would be dtsposed of in a
WDNR-approved landfill.

Aliernative 3: Sediment Removal

Six Upper River sediment removal sub-aliernatives have been developed. The
sub-alternatives vary in terms of the amount of sediment and PCBs that would be
removed and build upon each other. For example, sediments removed under
Alternative 3-1l include sediments removed under Alternative 3-l. Sediments removed
under Alternative 3-1ll include sediments removed under Alternative 3-11 which include
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sediments under Aliernative 3-1. The cumuiative PCB percentages described in the FS
include PCBs removed as part of the 1991 removal action. The use of these figures
may cause people to assume that more contaminated sediment is being removed then
would actually occur under the remedial action. PCB percentages in the following six
alternaiives represent the percentage of the remaining PCBs in the Upper River after
dredging with 90 percent efficiency.
Future removal activities will likely use mechanical dredging to excavate the
contaminated sediment, however, the actual removal technology used will be
determined during the design phase of the site. The contaminated sediment will be
dewatered, siabilized and placed in either a solid waste landfill or licensed hazardous
waste landfill depending on the levei of PCB concentration. Contaminated sediment

- stored at the Tecumseh plant would be disposed of in a licensed hazardous waste
landfill due to its high level of contamination.

Aliernative 3-

RemO\{al of v 5.400 Estimated Capital Cost: $10.7 million
approximately 5,40 Annual O & M Cost: $ 140,000 or 175,000

cubic yards of Duration of O & M: 30 years
sediment containing Total Present Value (7% discount raie): $11.1 million.
34 percent of the Estimated Time to Implement: 16 months

Upper River's PCBs.
U.S. EPA estimates
that removal of 34 percent of the remaining PCBs in the Upper River will be
necessary to achieve a PCB soft sediment deposit SWAC of 2.9 ppm for the
Upper River. Under this alternative, the areas capped/armored during
ASRl/removal action activities would be removed. Removal of sediment under
this alternative would require obtaining access at two poinis along the Upper
River. Annual fish sampling will occur until fish consumption advisories are lifted.
Sediment samples will be taken at least once every five years, after dredging is
complete, to document natural processes.

Alternative 3-li

Removal of | _ ) -
approximately 7,500 Estimated Capital Cost: $14.2 million

Annual O & M Cost: $ 140,000 or 175,000

Duration of O & M: 30 years

Total Present Value (7% discount rate): $1 3 8 million.
Estimated Time to Implement: 21 months

cubic yards of
sediment containing
62 percent of the
Upper River's PCBs.
U.S. EPA estimates
that removal of 62 percent of the remaining PCBs in the Upper River will be
necessary to achieve a PCB soit sediment deposit SWAC of 2.8 ppm for the
Upper River. Under this alternative, the areas capped/armored during
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ASRI/removal action activities would be removed. Removal of sediment under
this alternative requires four access points along the Upper River. ‘Annual fish
sampling will occur until fish consumption advisories are lified. Sediment
samples will be taken at least once every five years, after dredging is complete,
t0 document natural processes.

Alternative 3-I1i P
Removal of

approximately 8,900 Esiimated Capital Cost; $16.1 million

cubic yards of Annual O & M Cost: $ 140,000 or 175,008

sediment containing Duration of O & M: 30 years

72 percent of the Toial Present Value (7% discount rate): $15.2 million.
Upper River's PCBs Estimated Time to Impiemeni: 26 months

U.S. EPA estimates
that removal of 72
percent of the remaining PCBs in the Upper River will be necessary to achieve a
PCB soft sediment deposit SWAC of 2.6 ppm for the Upper River. Under fhis .
alternative, the areas capped/armored during ASRl/removal action activities -
would be removed. Removal of sediment under this aliernative requires five
access points along the Upper River. Annual fish sampling will occur until fish
consumption advisories are lifted. Sediment samples will be taken at least once
every five years, after dredging is complete, to document natural processes.

Alternative 3-1V

Removal of Estimated Capital Cost: $22.2 million

approximately 13,800. | Annual O & M Cost: $ 140,000 or 175,000

cubic yards of Duration of O & M: 30 years

sediment containing 78 Total Present Value (7% discount rate): $19.1 million.
percent of the Upper Estimated Time io Implement: 42 monihs

River's PCBs. U.S. — m—

£PA estimates that

removal of 78 percenti of the remaining PCBs in the Upper River will be
necessary to achieve a PCB soft sediment deposit SWAC of 2.0 ppm for the
Upper River. Under this alternative, the areas capped/armored during
ASRI/removal action activities would be removed. Removal of sediment under
this alternative requires six access points along the Upper River. Annual fish
sampling will occur until fish consumption advisories are lifted. Sediment
samples will be taken at least once every five years, after dredging is complete,
to document natural processes.
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Aliernative 3-1V-A

This alternative, developed by U.S. EPA, represents a variation of the
removal alternatives presented in the FS.

Removal of

approximately 20,774 Estimated Capital Cost: $30.6 million . - =~

bi ds of sedi t Annual O & M Cost: $140,000 or $175,000
CubIC yards or sedimen | Duration of O & M: 30 years
containing 88 percent of | 7o1a/ present Value (7% discount rate): $2.>.8 million.

the Upper River's Estimated Time to Implemeni: 60 months -
PCBs. U.S. EPA

estimaies that removal v '

0f.88 percent of the remaining PCBs in the Upper River will be necessary to
achieve a PCB.soft sediment deposit SWAC of 0.5 ppm for the Upper River.
Under this alternative, the areas capped/armored during ASRI/removal action
activities would be removed. Area 1, which was capped/armored during
ASRIl/removal action activities, will be removed. The FS assumes that this =

deposit will remain in place, however, recent information collected by Tecumseh .+

indicates that there may be continuing discharges of PCBs from this area.
Removal of sediment under this alternative requires five access points along the
Upper River. Annual fish sampling will occur until fish consumption advisories
are lifted. Sediment samples will be taken at least once every five years, after
dredging is complete, to document natural processes and to ensure that over
time the entire river will reach an average PCB sediment concentration of 0.5
ppm, or less, and that over time fish consumption advisories can be phased out.

Alternative 3-V

Removal of Estimated Capital Cost: $33.6 million

approximately 22,500 | 1.2/ 0 & M Cost: $140,000 or 175,000

cubic yards of Duration of O & M: 30 years

sediment containing Total Present Value (7% discount rate): $25.6 million.
90 percent of the Estimated Time to Implement: 65 months

Upper River's PCBs.

U.S. EPA estimates

that removal of 90 percent of the remaining PCBs in the Upper River is expected
to achieve a PCB soft sediment deposit SWAC of 0.4 ppm for the Upper River.
Under this alternative, the areas capped/armored during ASRI/removal action
activities would be removed. Removal of sediment under this alternative
requires six access poinis along the Upper River. Annual fish sampling will
occur uniil fish consumption advisories are lifted. Sediment samples will be
taken ai least once every five years, after dredging is compleie, to ensure that
over time the entire river will reach an average PCB sediment concentration of
0.4 ppm, or less, and that over time fish consumption advisories can be phased
out.
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Middle River Sedimeni

Surface sediments in the Middle River generally contain relatively low levels of PCBs
and some heavy metais. Using the 1987 RI data, the overall soft sediment SWAC for
the Middle River is currently 1.5 ppm but sediment PCB levels have been found at
levels as high as 37 ppm. Three alternatives were developed for ihe Middle.River.

Alternative 1: No Action

This alternative is similar ic Estimaied Capital Cosi: $0 -
the no-aciion alternative for Annual O & M Cost: $0

the Upper River; nothing Estimaied Time to impiemeni: 0 years
would be done in the Middle ,
River under this alternative.
rish and waterfowl consumption advisories would remain in place until monitoring
indicates they can be dropped.

Aliernative 2: Characterization and Monitored Natural Processes i

Due to the presence of PCB
contamination and the Estimated Capital Cost: $0

Annual O & M Cost: $140,000 or 175,000

Duration of O & M: 30 years '

Total Present Value (7% discount rate): $2.0 million.
Estimated Time to Implement: 0 months

dynamic nature of the river,
this component of the river
will be re-characterized to
establish an accurate piciure
of contaminant distribution in
soff sediment and to ‘
determine if removal of PCB-contaminaied soft sediment is warranted. In addition, re-
characterization will become the baseline for evaluating natural processes trends and
tracking soft sediment concentrations toward a soft sediment SWAC of 0.5 ppm for the
Middle River over time. A monitoring program would be implemented {0 gauge the
condiiion of the river and potential human health impacts over time. Long-term
monitoring will provide valuable information on changing conditions that may warrani
removal of PCB-contaminated sediment. Annual fish sampling will be required until fish
consumption advisories are lifted. Sediment samples will be required at least once
every five years to document natural processes and ensure that, over time, the Middle
River will reach an average PCB sediment concentration of 0.5 ppm, or less. This
alternative was not considered in the FS and was. developed by the U.S. EPA.
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Alternative 3: Characterization. Sediment Removal and Monitored Natural Processes

Due to the presence of PCB ] ) o
contamination and the Estimated Capital Cost: $18.1 million

Annual O & M Cost: $140,000 or 175,000

Duration of O & M: 30 years

Total Present Value (7% discount rate): $13.1 million
Estimated Time to Implement: 49 monihs

dynamic nature of the river,
ihis component of the river
will be re-characterized to
determine what soft
sedimenti deposits will be
removed to achieve a soft _ -
sediment SWAC of 0.5 ppm for the Middle River upon completion of the remedial
action. Using the 1987 Ri data, the overall soft sediment SWAC for the Middle River is
currently 1.5 ppm. Based on this information 13,684 cubic yards of PCB-contaminated
sediment would be removed to achieve a soft sediment SWAC of 0.5 ppm for the
Middie River. .

A monitoring program would be implemented to gauge the condition of the riverand ».
potential human health impacts over time. Long-term monitoring will provide valuable ==
information on changing conditions that may warrant removal of PCB-contaminated
sedimenti. Annual fish sampling will occur until fish consumption advisories are lifted.
Sediment samples will be taken at least once every five years to document natural
processes and ensure that over time the Middle River will remain at an average PCB
sediment concentration of 0.5 ppm, or less. This alternative was not considered in

the FS and was developed by the U.S. EPA.

Lower River and Inner Harbor Sediment

Seven altemnatives were developed for the Lower River and Inner Harbor. Alternatives
3, 4 and 6 were developed by U.S. EPA and are not included in the FS. All alternatives
include maintaining the existing north and south outer harbor breakwalls. The outer
harbor breakwalls protect inner Harbor sediment irom Lake Michigan wave aciion and
keep the highest leveis of contaminated PCB sediment at depth.

Alternaiive 1: No Action~

In this alternative nothing

would be done in the Lower Estimated Capital Cost: $0
River and Inner Harbor. Fish | Annual O & M Cost: $0
and waterfow! consumption Estimated Time to Implement: O years

advisories would remain in
place until monitoring
indicates that they can be dropped.
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Aliernative 2: Monitored Naiural Processes

Annual fish and sediment

monitoring will occur until Estimated Capital Cost: $0
fish and waterfow! advisories Annual O & M Cost: $§ 201,300 or 326,000
are lifted. Fish and Duration of O & M: 30 years

Total Present Value (7% discount raie}: $3.7 Million
Estimated Time to Implemeni: 0 monihs

waierfowl consumption
advisories will remain in
piace until monitoring
indicaies that they can be dropped. The outer harbor breakwalls will ba maintained to
Keep contaminated sedimenis at depth.

Alternative 3: Inner Harbor Sediment Trap

Approximatiely 27,000 cubic

yards of contaminated Estimated Capital Cost: $10.4 million

sediment will be excavated | Annual O & M Cost: $ 201,300 or 237,000 o

to create a sediment trap. Duration of O & M: 30 years E EN
The sediment trap will be Total Present Value (7% discount rate): $9.3 Miillion
installed to capture Estimated Time to Implement: 4 months

contaminated sediment and
keep it from entering Lake
Michigan. The dredged sediment will be dewatered, stabilized, and disposed of in
either a WDNR-approved in-state landfill or out-of-state hazardous waste landfill
depending on its PCB concentration. Any areas of Lower River and Inner Harbor thai
are excavated will be backfilled with clean sediment in a manner to minimize
resuspension or disturbance of contaminated sediments. Annual fish sampling will
occur until fish consumption advisories are lifted. Sediment samples will be taken ai
least once every year to document natural processes and ensure that over time the
Lower River and Inner Harbor reach an average PCB sedimenti concentration of 0.5
ppm, or less. Fish and waterfow! consumption advisories will remain in place until
monitoring indicates that they can be dropped. The outer harbor breakwalls will be
maintained o keep contaminaied sediments ai depth. This aliernative was not
considered in the FS and was developed by the U.S. EPA.

Alternative 4: Lower River and Inner Harbor Sedimeni Removal Subject to Natural and
Recreational Disturbances

Under this Alternative, U.S.

: + Estimated Capital Cost: $12.1 million
EPA estimates that 83,000 — 1 \0) /6 & W Cost: $201,300 or 237,000
Duration of O & M: 30 years
Total Present Value (7% discount rate): $10.0 Million
Estimated Time to Implement: 2 years

cubic yards of contaminated
sediment, in the Inner
Harbor, will be dredged so
that the Lower River and
inner Harbor surface
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sediments will achieve a PCB concentration of 0.5 ppm, or less, on average over time.
Prior to any dredging, characterization of the Inner Harbor is necessary to deiineate
PCB concentrations at depth. Any dredged sediment would be dewatered, stabilized,
and disposed of in either a WDNR-approved in-state landfill or oui-of-state hazardous
waste landfill depending on its concentration. Annual bathymetric surveys will be
required to assess sediment profile changes and determine if buried PCB contamlnated
sediment is vulnerable to disturbance and release.

Like the Inner Harbor, portions of the Lower River may contain contaminated sadiment
that will impair surface sediments from achieving a 0.5 ppm average over time.
Characterization of the sedimeni will be conducted to determine if any of these
coniaminated sediment areas currently exist. Contaminated sediment with
concentrations greater than 26 ppm within the top 2 feet will be removed. Similar o the
inner Harbor, annual bathymetric surveys will be required to assess sediment profiie
changes and determine if buried contaminated sediment is vuinerable to release. Any
areas of Lower River and Inner Harbor that are excavated will be backfilled with clean

sediment in a manner to minimize resuspension or disturbance of remaining L

contaminated sediments.

Annual fish samples will taken until fish consumption advisories are lifted. Sediment
samples will be taken at least once every five years to document natural processes and
ensure that over time the Lower River and Inner Harbor reach an average PCB
sediment concentration of 0.5 ppm, or less. Fish and waterfowl consumption advisories
will remain in place until monitoring indicates they can be dropped. The outer harbor
breakwalls will be maintained to keep contaminated sediments at depth. This
alternative was not considered in the FS and was developed by the U.S. EPA.

Alternative 5: Inner Harbor Sediment Capping

The inner Harbor will be

covered with a geotextile Estimated Capital Cosi: $12.9 million

fabric, 20 inches of Annual O & M Cost: $ 187,300 or 312,300 or 487,300
course-grained stone, and Duration of O & M: 30 years N
12 inches of 6- to 8-inch Total Present Value (7% discount rate): $10.8 Million
diameter stone. Annual ‘ﬁsh Estimated Time to Implement: 1 year

sampiing will occur until fish
consumption advisories are _
lifted. Sediment samples will be taken at least once every five years to document
natural processes and ensure that over time the Lower River and Inner Harbor reach an
average PCB sediment concentration of 0.5 ppm, or less. The outer harbor breakwalls
will be maintained to keep contaminated sediments at depth.
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Aliernaiive 6: Inner Harbor Surface Sedimeni Removai

Under this alternative, the

fop 2 feet, approximaiely Estimated Capital Cost: $21.6 million
117,000 cubic yards, of Annual O & M Cosi: $201,300 or $237,000
contaminaied sediment will Duration of O & M: 30 years

be dredged from the harbor . Total Present Value (7% discount raite)...  1<.6 Million
Estimated Time fo Implement: 4 years

and replaced with clean
sedimeni. The dredged
sedimeni will be dewatered, , _
stabilized, and disposed of in a WDNR-approved in-staie landiill. Any areas of Lower
River and Inner Harbor that are excavated will be backfilled with clean sediment in a

manner io minimize resuspension or disturbance of remaining contaminated sedimenis. -

Annual fish samples will be taken until fish consumption advisories are lifted. Sediment
samples will be taken at least once every five years to document natural processes and
ensure that over time the Lower River and Inner Harbor reach an average PCB -,
sediment concentration of 0.5 ppm, or less. Fish and waterfowl consumption advisoriés
will remain in place until monitoring indicates they can be dropped. The outer harbor
breakwalls will be maintained to keep contaminated sediments ai depith. This
alternative was not considered in the FS and was developed by the U.S. EPA.

Alternative 7: Inner Harbor Sediment Removal - Complete Excavation

This alternative includes the

removal of approximately Estimated Capital Cost: $339.2 million
960,000 cubic yards of Annual O & M Cost: $75,000 or $187,300
sediment between the Duration of O & M: 30 years
- Pennsylvania Avenue bridge Total Present Value (7% discount rate): $169.3 Million
and the mouth of the Inner Estimated Time to Implement: 6 years

Harbor. The dredged
sediment will be dewatered,
stabilized, and disposed of in either a WDNR-approved in-state landfill or out-of-siaie
hazardous waste landfill. Annual fish samples will be taken until fish consumption
advisories are lifted. Sediment samples will be taken at least once every five years to
document natural processes and ensure that over time the Lower River and Inner
Harbor reach an average PCB sediment concentration of 0.5 ppm, or less. Quter
harbor breakwall maintenance will continue until all the Inner Harbor sediment is
removed. Fish and waterfowi consumption advisories would remain in place until
monitoring indicates they can be dropped.
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Floodplain Soil
There are four altematives for cleaning up contaminated floodplain adjacent 1o the river:

Allernative 1: No Action

Under this alternative, Estimated Capital Cost: $0

nothing will be done and Annual O & M Cost: $0
floodplain soil will remain in Estimated Time to Implement: 0 months

its current staie.

Aliernative 2: Bank Soil Stabilizaiion

The upper 12 inches of soil
will be removed from the Estimated Capital Cost: $644,000

river bank (from the = Annual O & M Cost: $6,000

Duration of O & M: 30 years

Total Present Value (7% discount rate): $632,000
Estimated Time to Implement: 12 months

waterline to where mature
vegetation starts). Areas
susceptible to erosion will be
rehabilitated {o prevent
erosion.

Aliernative 3: Removal of Soil Containing More than 50 ppm of PCBs -

Floodplain soil containing
PCB concenirations greater Estimated Capital Cost: $1.9 million

than 50 ppm will be removed | Annual O & M Cost: $15,600

and disposed of off site ai a Duration of O & M: 30 years

licensed hazardous waste Toial Present Value (7% discount rate): $1.8 Million
landfill. Areas of excavation Estimated Time to Implement: 12 months

will be re-vegetated.

Aitemaﬁve 4: ’Removal oi Soil Containing More than 10 ppim of PCB

Floodplain soil containing
PCB concentrations greater
than 10 ppm will be removed
and disposed of off site at a
licensed hazardous waste
landfill. However, in some
areas, contaminated soil with
more than 10 ppm may be
left in place o prevent
negative impacts to high-quality habitat. Areas of excavation will be re-vegetated.

Estimated Capital Cost: $4.7 million

Annual O & M Cost: $29,800

Duration of O & M: 30 years

Total Present Value (7% discount rate): $4.5 Million
Estimated Time to Implement: 30 months
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Ground -Water and Additional PCB ‘Sources |

Ground-water at Tecumseh's Sheboygan Falis plani coniains elevated leveis of PCBs.
The four alternatives for addressing PCB-contaminated ground water aie:

Alterative 1: No Action J—

Under this alternative, no !
action will be taken. Estimated Cost: $0
Annual O & M -Cost: $0 -
Estimated Time io Implemeni: O Years

Aliernative 2: Investigation/Source lIdentification and Conirol

Ground-water investigations
will be required to determine Estimated Capital Cost: $313,000

the extent of the PCB . Annual O & M Cost: $21,000
contamination and the Duration of O & M: 30 years
potential sources of the Total Present Value (7% discount rate): $594,000

contamination. Following this Esiimated Time to Implement: 12 monihs

investigation, a decision will be
made regarding potential
cleanup options including the potential for relying on natural attenuahon However, if
natural attenuation is inappropriate to clean up ground-water, Alternative 3 will be
selected.

Aliermnative 3: Collection Trench and Treatment .

This aliernative includes

colleciing ground-water in a Estimated Capital Cost: $ 1.0 million

ground-water collection trench, | Annual O & M Cost: $37,000

pumping out the water and Duration of O & M: 30 years

treating it in the existing water Total Present Value (7% discount rate). $1.5 Million
treatment facmty at the piant_ Estimated Time to Implement: 12 months

Approximately eight additional
ground-water monitoring wells
will be installed. This alternative also requires an investigation of hydrogeologic
conditions at the plant.
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Aliernative 4: Facility Perimeter Cut-off Wai!

Under this alternative, a walil

will be built in the ground Estimated Capital Cost: $3.1 million

around the piant to isolate the Annual O & M Cost: $37,000

contaminated ground water. Duration of O & M: 30 years e
Five wells will be installed to Total Present Value (7% discount raie): $3.6 Million

Estimated Time to Implement: 24 months

pump the water to the surface
for ireatment. This alternative
aiso requires an investigation of : -
hydrogeologic conditions at the plant.

J. COMPARATIVE ANALYSIS OF ALTERNATIVES

The nine criteria usedlby U.S. EPA to evaluate remedial alternatives, as set forth in the
NCP, 40 C.F.R. Part-300.430, include: 1) overall protection of human health and the

environment; 2) compliance with applicable or relevant and appropriate requirementé‘f-k

(ARARS); 3) long-term effectiveness and permanence; 4) reduction of toxicity, mobility, =
or volume through treatment; 5) short-term effectiveness; 6) implementability; 7) cost;
8) state acceptance; and, 9) community acceptance.

The first iwo evaluation criteria are threshold criteria that all altermatives must meet.
Criteria 3 through 7 are balancing criteria that are used to compare the alternatives
against each other and determine which alternative provides the best balance of the
evaluation criteria. The remaining two criteria are modifying criteria. The input from the
community and the support agency are considered by the lead agency in making its
final decision.

Threshold Criteria

1. Overall Protection of Human Health and the Environment addresses whether a
remedy provides adequate protection of human health and the environment and
describes how risks posed through each exposure paihway are eliminaied, reduced or
controlled through treatment, engineering, or institutional controls. The selecied
remedy must meet these criteria.

2. Compliance with Applicable or Relevant and Appropriate Requirements

{ARARs) addresses whether a remedy will meet applicable or relevant and appropriate
federal and state environmental laws and/or justifies a waiver from such requirements.
The selected remedy must meet this criteria or a waiver of the ARAR must be attained.
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Primary Balancing Criteria

3. Long-Term Effectiveness and Permanence refers to expecied residual risk and
the ability of a remedy to maintain reliabie protection of human healih and the
environment over time, once cleanup levels have been mei.

4. Reduction of Toxicity, Mobility, or Volume Through Treatment addresses the
statutory preference for selecting remedial actions that employ ireatment technologies
ihat permanently and significanily reduce toxicity, mobility, or voiume of the hazardous
substances as their principal element. This preference is satisfied when treatment is
used to reduce the principal threais at the site through desiruction of toxic
coniaminanis, reduction of ihe total mass of toxic contaminantis, irreversible reduwon in
contaminani mobility, or reduction of total volume of contaminated media.

5. Short-Term Effectiveness addresses the period of time needed to achieve
protection and any adverse impacts on human health and the environment that may be
posed, until cleanup levels are achieved. Mo

LN

8. implementability is the technical and administrative feasibility of a remedy,

including the availability of maierials and services needed tc implement a particular
opiion.

7. Cost includes estimated capital costs, annual operation and mainienance costs
(assuming a 30-year time period), and net present value of capital and operation and
maintenance cosis.

M@défvﬁng Criteria

8. State Acceptance considers whether the state agrées with U.S. EPA’s analyses
and recommendations of the RI/FS and the Proposed Plan, and considers staie
ARARs.

g. Community Acceptance addresses the public’s general response to the remedial
alternatives and proposed plan. The ROD will include a responsiveness summary that
presents public comments and U.S. EPA responses to those comments. Acceptance
of the recommended alternative will be evaluated after the public comment period.

Consistent with the rest of this document, the comparative analysis of the nine criteria
will be organized by river component and presented in a tabular format.
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Alt. 1 Alt. 2 Ali. 3-1 Alt. 3-i Alt. 3-1H All. 3-IV | Al 3-IV-A Ali. 3-V
No Natural | Removal | Removal | Removal | Removal | Removal Rermoval of 90% of PCBs
Action Recovery | of 34% 0f62% | of 72% of | of 78% | of 88% of -

Nine Criteria and of PCBs | of PCBs PCBs of PCBs PCBs

Monitoring
Overall No risl§ Alloyvs All of these removal alternatives vary to the degree to which they protect against the direct contact threat of contaminated
Protection of reduction. continued sediments or achieve an average sediment concentration required to meet appropriate human and aquatic receptor levels

contamination ‘
Human to remain in Alternative 3-V results in a soft sediment SWAC of 0.4 ppm which equates to a human health risk of 8.1 x 10-5 and falls within the
Health and place. Risk LOAEL to NOAEL range for all aquatic receptors. '
the reduction .

would be Alternative 3-1IV-A meets the US EPA soft sediment concentration SWAC target of 0.5 pphn which equates to a human heaith risi

H . . . ’ ) Oi

Environment achieved 1.0 x 10-4 and falls within the LOAEL to NOAEL range for all aquatic receptors. . d ek

through

natural Alternatives 3-1 through 3-1V do not meet the threshold criteria for protection of human health and the environment and equate to

processes risks greater than 1.0 x 10-4 for the soft sediment deposits.

assuming no

continuing All risks are based on the RME bass consumption scenario.

sources to the

river.

Compliance
with
Applicable or
Relevant &
Appropriate
Requirement
s (ARARs)

These two alternatives do
not involve any further in-
river remediation. Itis
expected that chemical- and
location- specific ARARs
would be met. Also, since
either minimal or no further
activity would be taken at
the site, it is expected that
action-specific ARARs
would not be involved.
Removal of CTF and SMF
sediments is expected to
comply with all site ARARS
since removed materiats
would be properly handled
and disposed.

It is expected that alternatives | through V could meet all chemical-, location-, and action-specific ARARs for the site over time.
However, all of these alternatives hold the possibility for short-term exceedances of Wisconsin surface water quality standards. In
addition, since the WDNR has identified the Sheboygan River area as a possibte habitat for some endangered species, it is
possible that disruption or destruction of their habitat may occur through implementation of any of the six removal alternatives.
Such disruptions would be successively greater for each removal alternative. However, reasonable precautionary measures would
be undertaken to meet all chemical-, location-, and action-specific ARARs during implementation.
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Alt. 1 Alt. 2
No fatural
Action Recovery
Nine Criteria and
Monitoring
Long-term Source Relies on
. has not natural
Effectiveness | .o processes 10
and addressed | reduce PCB
Permanence | - Existing | concentration
risks will S.
remain.

Alt. 3-1 Ali. 3-11 Alt. 31 Alt. 3-IV | Alt. 3-IV-A Alt. 3-V
Removal | Removal | Removal | Removal | Removal Removal of 90% of PCBs
of 34% of 62% | of 72% of | of 78% | of 88% of
of PCBs | of PCBs PCBs of PCBs PCBs

Alf of these alternatives vary (o the degree to which they address sources and protect human health and the environment over time.

Alternative 3-V meets both the soft sediment SWAC and PCB targets.
Alternative 3-1V-A achieves the soft sediment SWAC target of 0.5 ppm and meets the PCB mass target.

Alternatives 3-I through 3-1V would not remove sufficient contaminated sediment to achieve the soft sediment deposit SWAC target
of 0.5 ppm or the PCB mass target of 88%.

Since the Upper River is a dynamic environment, the more PCB mass removed from the system the better the long term
effectiveness.

Reduction of
Contaminant
Toxicity,
Mobility, or
Volume
through
Treatment

All alternatives do not permanently and significantly reduce toxicity, mobility, or volume of the hazardous substances through treatment as a principal element. .
Treatment is not practicable for any alternative. .

No alternative is any better than the others because none of the alternatives call for treatment prior to disposal.

Short-term
Effectiveness

Alternatives 1 and 2 require
no time to implement the
remedy and pose no risks to
workers, residents and the
environment since no
excavation is required.

All of these removal alternatives vary to the degree to which they pose risks to workers implementing the remedy. The more PCB
mass removed from the system the more time it will to take to conduct the work and that will increase the potential for short term
negative impacts to the river. Recreational activities in the Upper River would be disrupted during implementation. Removal of
CTF/SMF sediment may include transportation spills however, the likelthood of such an event is of minima! concern.

Alternatives 3-1V-A and 3-V will reach soft sediment protection levels upon completion of the remedy. Aliernatives 2, 3-1, 3-ii, 3-111,
and 3-1V raly on natural processes to reach soft sediment protection levels.

If these alternatives are implemented benthic habitat will be disturbed.

Implementa-
bility

No technical or administrative problems preventing implementation are foreseen for Alternatives 2 through 6. Services ahd matenals are available for all
alternatives. Implementation will be similar to what occurred during the removal action. Before remediation can take place, a WDNR- approved in-state disposal
facility or out-of-state disposal facility must be located. ‘

Cost $0 $4.5 million $11.14 $13A8 $15.2 million $19.1 $23.8 miltion $25.6 million
million million million ¥

State | No No No No No No ‘*k No | Yes

Acceptance i
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Alt. 1 Alt. 2 Al 3-1 | A 31 | Al 3-an | Ak 3-v | oA 3-vea | Bl 3-V

No  Natural | Removal | Removal | Removal | Removal | Removal | Removal of 90% of PCBs
Action | Recovery | of34% | 0f62% | of 72% of | of 78% | of 88% of '
Nine Criteria and of PCBs | of PCBs PCBs of PCBs PCBs
Monitoring | |

Community A complete summary of public comments can be found in the attached Responsiveness Summary.
Acceptance '
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Middle River Sediment Comparative Analysis

Nine Criteria

Alternative 1:
No Action

Aliernative 2: Characterization and Monitored
Natural Processes

Alternative 3: Characterization, Sediment
Removal and Monitored Natural Processes

Overall Protection of
Human Health and the
Environment

No risk reduction.

Current SWAC is 1.5 ppm based on Rl data. Would meet
the U.S. EPA soft sediment concentration SWAC target of
0.5 ppm which equates to 2 human health risk of
1.0 x 10-4 and falis within the LOAEL to NOAEL range for
all aquatic receptors over time. Long-term mionitoring will
track sediment and fish concentrations over time.

Meets the U.S. EPA soft sediment concentration SWAC
target of 0.5 ppm which equates to a human heatth risk of
1.0 % 10-4 and falls within the LOAEL to NOAEL range for al!
aquatic receptors upon completion of remedial action.
Long-term monitoring will track sediment and fish
concentrations over time.

Compliance with
Applicable or Relevant &
Appropriate Requirements
(ARARs)

N/A

This alternative does not involve any further in-river
remediation. It is expected that chemical- and location-
specific ARARs would be met. Also, since further activity
would be taken at the site, it is expected that action-specific
ARARs would not be involved.

it is expected that this alternative could meet all chemical-,
location-, and action-specific ARARs for the site over time.
However, all of these alternatives hold the possibility for
shori-term exceedances of Wisconsin suriace water quality
standards. In addition, since the WDNR has identified the
Sheboygan River area as a possible habitat for some
endangered species, it is possible that disruption or
destruction of their habitat may occur through
implementation of this alternative. However, reasonable
precautionary measures would be undertaken to meet all
chemical-, location-, and action-specific ARARs during
implementation.

Long-term Effectiveness
and Permanence

Existing risks will
remain.

Under this alternative, existing source has not been
addressed. Relies on natural processes to reduce PCB
concentrations to 0.5 ppm, or less, for soft sediment
deposits. This will benefit the benthic community in the long
run as a less contaminated and healthier substrate will be
established for benthic populations.

PCB-contaminated soft sediment deposits would be
removed to establish a soft sediment SWAC of 0.5 ppm .
Over time natural processes would further reduce PCB
concentrations. This will benefit the benthic community in
the long run as a less contaminated and healthier substrate
will be established for benthic populations.

Reduction of Contaminant
Toxicity, Mobility, or
Volume through Treatment

No alternative reduces toxicity, mobility, or volume of the hazardous substances through treatment as a principal element.

w
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Nine Criteria

f Aiterrwayt‘i-\;éq‘:

No Action

Natural Processes

[ Alternative 2: Characierization and Monitored \

Aliernative 3: Characierization, Sediment ,
Removal and Monitored Natural Processes

Shori-term Effectiveness

Requires no time
to implement and
poses no risks to
workers, residents
and the
environment since
no excavation is
required.

Requires no time to implement and poses no risks to
workers, residents and the environment since no excavation

is required.

if the current Middle River SWAC is still near 1.5 ppm
natural processes will be necessary to achieve soft
sediment SWAC of 0.5 ppm over.a longer term than
currently anticipated. If current SWAC is significantly lower
than 1.5 ppm, 0.5 ppm can be achieved in a shorter period
of time.

Short term mobility of PCBs may increase as a result of
sediment resuspension during dredging operations.
Although some shori-term effects inherent to dredging could
be mitigated through daily monitoring, use of silt curtains,
and implementation of the site-specific health and safety
plan. Recreational activities in the Middle River would be
disrupted during imptementation.

Middle River soft sediment SWAC of 0.5 ppm will be
achieved upon completion of alternative.

There will be short-term adverse impacts to the benthic
habitat and community.

Implementability

No technical or administrative problems preventing implementation are foreseen for Alternatives 1 and 2. Services and materials are available for

all alternatives.

Before removal can take place, a WDNR-approved disposal facility must be located.

Cost

$0 mitlion

$2.0 million

$12.0 million

State Acceptance

No

No

No

| Community Acceptance

A complete summary'of public comments can be found in the attached Responsiveness Summary.
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Lowes Biver & Inner Harbor River Sediment Comparative Analysis

Nine Criteria Alt. 1: Alt 2: Alt. 3: Alt. 4: Al 5 Ali. 6: Alt. 7:
No Action Natural Sediment Removal of Sediment Removal of Complete
Recovery and Trap Sediment Capping Surface Excavation
Monitoring Disturbed by Sediment
Natural and
Recreational
Impacts:
Overall Prdtection of No risk reduction. | If the current This alternative | This alternative is | This alternative - | This alternative This alternative
H Health dth Lower River would achieve a | expected to would achieve a | would achieve an | would achieve an
Uman ealth an e SWAC is 5.5 ppm, | Lower River and | achieve an Inner Lower River and | Inner Harbor Inner Harbor
Environment then this Inner Harbor Harbor SWAC of Inner Harbor SWAC of 0.5 SWAC of 0.5 ppm,
alternative relies SWAC of 0.5 0.5 ppm upon SWAC of 0.5 ppm, or less, or less, upon
natural processes | ppm over time completion of, or ppm over time upon completion completion of
and the on the through the shortly after, through the of remedial remedial activities.
introduction of introduction of remedial introduction of activities. This Sediment and fish
cleaner upstream | cleaner activities. This cleaner alternative would | monitoring would
sediments to upstream alternative will upstream not remove continue to track
achieve a Lower sediments. The | remove ' sediments. This | additional PCB levels over
River SWAC of sediment trap contaminated alternative would | contaminated time.
0.5 ppm over time. | would add a risk | sediment in areas | introduce & sediment
management of the inner “protective layer” | vulnerable to
If NOAA samples | componentto Harbor that are between the scour which
taken in 1997 are | the overall river vulnerable to surface and the could mean an
- more remedy and recreational more highly increase in
representative of “trap” relatively boating or scour. contaminated surface
the Lower River smalt amounts Sediment and fish | sediments. sediments in
SWAC the 0.5 of contaminated | monitoring would | Adding 32 areas vulnerable
ppm may be sediment in the continue to track inches of cap to scour.
achieved in a Inner Harbor PCB levels over material over the | Sediment and

short period of
time for the Lower
River.

Sediment and fish
monitoring would
track PCB levels
over time.

before migrating
into Lake
Michigan.
Sediment and
fish monitoring
would track PCB
levels over time.

time. This
alternative would
achieve a Lower
River SWAC of
0.5 ppm shortly
after
implementation, if
NOAA's samples,
taken in 1997, are
more accurate”

N,

inner Harbor

.could

significanily
affect use of the
boat moorings
under low Lake
Michigan water
conditions.
Sediment and
fish monitoring
would track PCB
levels over time.

t

fish monitoring
would continue to
track PCB levels
over time.

¢
i

Page 52

A




Nine Criteria Alt. 1: Alt 2 Alt. 3: Al 4 Al 5: Alt. 6 Akl. 7.
No Action MNatural Sediment Removal of Sediment Removal of Complete
Recovery and Trap Sediment Capping Surface Excavation
Monitoring Disturbed by Sediment
Natural and
Recreational
Impacts

Compliance with
Applicable or Relevant &
Appropriate Requirements
(ARARs)

These two alternatives do not involve
any further in-river remediation. It is
expected that chemical- and location-
specific ARARs would be met. Also,

- since either minimal or no further activity

would be taken at the site, it is expected
that action-specific ARARs would not be
involved.

These dredging aiternatives could
possibly involve short-term
exceedances of the Wisconsin water
quality standards. ‘As with any
treatment process, a temporary
exceedance of permitted effluent
levels may sometimes occur, although
the facility would be properly
maintained and operated. However,
precautionary measures would be
undertaken to comply with all ARARs.

This alternative
would comply
with all chemical-

., location, and

action- specific
ARARs.

These dredging alternatives could
possibly involve short-term
exceedances of the Wisconsin water
quality standards. As with any

; treatment process, a temporary

exceedance of permitted effluent levels
may sometimes occur, although the
facility would be properly maintained
and operated. However, precautionary
measures would be undertaken to
comply with all ARARs.

Long-term Effectiveness
and Permanence

Under this
alternative,
contaminated
sediment is not
addressed and it
relies on natural
processes to
reduce PCB
concentrations in
surface sediments
over time.
Exposure to
contaminated
sediment due o
recreational
boating or scour
would-remain.

Like the no-action
alternative,
contaminated
sediment is not
addressed and it
relies on natural
processesto
reduce PCB
concentrations in
surface sediments
over time.
Exposure to
contaminated
sediment due to
racreational
boating or scour
would remain.

Long term
monitoring will
track sediment
and fish tissue
concentrations.

Although some
contaminated
sediment will be
removed to
create the trap,
like Alternatives
1 and 2, most of
the surficial
contaminated
sediment is not
removed. This
alternative
relies on natural
processes to
reduce PCB
concentrations
in surface
sediments over
time. Exposure

to contaminated

sediment due to
recreational
boating or scour
will remain.

This alternative
removes
contaminated -
surficial sediment
over
approximately
45% of the Inner
Harbor. "It also
removes
contaminated
sediment in areas
of the Lower River
and Inner Harbor
that are
vulnerable to
recreational boat
disturbances and
scour during high
flow events,
Excavated areas
will be backfilled
with clean
sediment.

While this
alternative does
not remove
contaminated
sediment, it
would create a
barrier between
whatis currently
in place and
upstream
sediment
deposited in the
future. Properly
designed, the
cap would be
expected 10 be
effective.
Implementation
of the cap may
interfere with-the
current
recreational use
of the harbor by
some water
craft.

This alternative
removes the top
2 feet of
sediment in the
Inner Harbor, but
would not remove
sediment in areas
subject to scour
during high flow
events causing
the possible
release of those
sediments.
Excavated areas
would be
backfilled with
clean sediment.
Exposure to
contamindted
sediment §’cour
would remain.
This alternative
would rely on
natural processes
to reduce PCB
concentrations in
the Lower River.

This alternative
removes all
existing
contaminated
sediment from the
Inner Harbor and
would rely on
natural processes
to reduce PCB
concentrations in
the Lower River.
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Nine Criteria Alt. 1: Alt 2: Alt. 3: Alt. 4: Alt. 5: Alt. 6: Alt. 7:
No Action Natural Sediment Femoval of Sediment Removal of Complete
Recovery and Trap ‘Sediment Capping Surface Excavation
Monitoring Disturbed by Sediment
Natural and
Recreational
Impacts
Reduéiion of Contaminant Does not None of the alternatives reduce toxicity, mobility or volume through treatment as excavated sédiments are not planned to be
" Y permanently or treated prior to disposal.
Toxicity, Mobility, or significantly
Volume through Treatment | reduce toxicity,
mobility, or
volume of the
hazardous

substances as a
principal element.

Short-term Effectiveness

These alternatives require no time to
implement and pose no risk to workers,
residents and the environment since no
excavation is required.

These alternatives may require natural
processes to reach 0.5 ppm soft
sediment SWAC and will take longer
than to reach that sediment target than
other more comprehensive alternatives.

All of these alternatives increase in short-term impacts as volume of contaminated sediment removed
is increased. The likelihood of adverse impacts to the benthic community and potential releases of
PCBs into the water column are similar for all of these alternatives. Removal of contaminated
sediment or implementation of a sediment cap will disrupt recreational use of the Inner Harbor. Short-

term effects could be minimized through daily monitoring, use of silt curtains, and im

site-specific health and safety plan.

plementation of a

Alternative 3 would require natural processes to reach 0.5 ppm soft sediment SWAC. Alternatives 4,

5, 6 and 7 would meet soft sediment SWAC target shortly after implementation.

Implementability

Before removal can take place, a WDNR-approved disposal facility must be located. Before a sediment cap can be placed on contaminated
sediment in the Inner Harbor this would have to be approved by the USACE as the Inner Harbor contains a Congressionally authorized navigation

channel. Deauthorization of the navigational channel would be necessary before a cap can be installed.

Cost

%0

$3.1 Million

$9.3 Million

$10.0 Million

$10.8 Million

¢

$14.6 'Million

$169.3 Million

State Acceptlance

No

No

No

No

No

N9

Yes

Community Acceptance

A complete summary of public comments can be found in the atiached Responsiveness Summary.
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Floodplain Sofl Comparaiive Analysis

Nine Criteria

Alt. 1:
No Action

Alt 2:
Bank Soil Siabilization

Ali. 3:
Removal of Soil Containing
More than 50 ppm of PCBs

Alt. 4:
Removal of Soil Containing
More than 10 ppm of PCBs

Overall Protection of
Human Health and the
Environment

No risk reduction.

. This alternative is riot protective of the

ecological receptors based on the U.S.
EPA terrestrial risk assessment.

This alternative is not protective of
ecological receptors based on the U.S.
EPA terrestrial risk assessment.

This alternative is protective of
ecological receptors based on the U.S.
EPA terrestrial risk assessment.

All three floodplain alternatives are protective of human health risks based on the 1993 U.S. EPA risk assessment.

Compliance with
Applicable or Relevant &
Appropriate Requirements
(ARARs) '

Since this
alternative does
not involve any
active
remediation, no
action-specific
ARARs would be
triggered. ltis
expected that
location-specific
ARARs would also
be met. This
alternative may
not comply with

This alternative may not comply with
the chemical-specific Wisconsin Soil
Cleanup Standards. :

This alternative would comply with
chemical-specific ARARSs for the site.
This alternative would likely comply
with action- and location-specific
ARARs as well, through appropriate
management of removed materials.

‘However, it is possible that disruption

or destruction of any identified
endangered species and/or habitat
could occur. However, precautionary

These alternatives would comply with chemical-specific ARARs for the site.
These alternatives would likely comply with action- and location-specific ARARs
as well, through appropriate management of removed materials. However, it is
possible that disruption of any identified endangered species and/or habitat could
occur. However, precautionary measures would be undertaken to comply with
action- and location-specific ARARs during implementation of these alternatives.

Long-term Effectiveness
and Permanence

the chemical- measures would be undertaken to

specific Wisconsin | comply with action- and location-

Soil Cleanup specific ARARs during implementation

Standards. _of this alternative.

Under this Like the no-action alternative, source The effects of these two alternatives involving excavation are expected to be

alternative, the
source has not
been addressed.
Relies on natural
processes to
reducé PCB
concentrations.
Existing risks will
remain..

material is not addressed, allowing
potential migration of PCB-
contaminated soil from the floodplain
areas to the river during high flow
events. Bank stabilization would
decrease soil erosion measures and
provide additional protection to human
health and the environment.

prompt and permanent as PCB-contaminated soils are removed from the
floodplain areas. Alternative 4 removes more material than Aiternative 3 and will
reduce PCB SWAC concentrations to levels necessary to meet the risk targets ot

ecological receptors.
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Nine Criteria

Alt. 1:
No ‘Action

Al 2:
Banik Soil Stabilization

Alt. 3:
Removal of Soil Containing
More than 50 ppm of PCBs

Alt. 4.
Hemoval of Soil Containing
More than 10 ppm of PCBs

Reduction of Contaminant
Toxicity, Mobility, or
Volume through Treatment

Does not
permanently or
significantly
reduce toxicity,
mobility, or
volume of the
hazardous
substances as a
principal element.

This alternative would remove
approximately 670 cubic yards of
PCB-contaminated soit.

This alternative would remove
approximately 2,600 cubic yards of
PCB-contaminated soil,

This alternative would remove
approximately 10,800 cubic yards of
PCB-contaminated soil.

With each successive alternative more volume of PCB-contaminated soil is removed. The placement of appropriate soil
erasion control measures would reduce the potential mobility of PCBs in the floodplain areas. Alternatives 3 and 4 remove
significantly more PCB-contaminated soil. Under each alternative, excavated soil would be disposed of in a WDNR-
approved facility and is not planned to be treated prior to disposal.

Short-term Effectiveness

Requires no time
to implement and
poses no risks to
workers, residents
and the

| environment since

no excavation is
required.

The short-term effects of excavation on the floodplain areas would likely include disruption/destruction of natural areas near
the river to construct access roads and staging areas and potential spillage of soils into the river during removal or
conveyance of soil across the river. Alternative 2 would not entail the disruption /destruction of as much natural area.
implementation of Alternatives 3 and 4 will be balanced with keeping. as much high-quality habitat in place as possible.
Reasonable and appropriate environmental control measures (i.e. silt curtains, hay bales) and a site-specific health and
safety plan would be implemented as part of each removal aiternative.

Implementability

All floodplain soil alternatives involving excavation would not present issues with regard to implementability. Negotiations with affected
landowner(s) would be necessary for gaining access.

Cost

$0 million

$0.6 million

$1.8 million

$4.5 million

State Acceptance

No

No

No

Yes

Community Acceptance

A complete summary of public comments can be found in the attached Responsiveness Summary.

’
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Ground-water and Additional PCB Sources Comparative Analysis

Nine Criteria

Alt. 1:
No Action

Alt 2:
Investigation / Source
Identification and Control

Alt. 3: Alt. 4:
Collection Trench and Facility Perimeter Cut-off Wall
Treatment

Overall Protection of
Human Health and the
Environment

No risk reduction.

Alternatives 2 through 4 may provide a similar level of protection from potentiat adverse effects of PCBs from contaminated
ground-water, however, it is unclear whether complete exposure pathways between facility ground-water and the river
currently exist. River bank samples taken in 1999 indicate an additional source from Tecumseh’s Sheboygan Falls plant.
Alternative 2 would allow for further investigations to determine what remedial measures are necessary to control or
eliminate further introduction of PCB to the Sheboygan River. Alternatives 3 or 4 will be necessary if additional sourcing to
the river is due to contaminated ground-water and natural attenuation is not an appropriate remedial alternative.

Compliance with
Applicable or Relevant &
Appropriate Requirements
(ARARs)

This alternative
would not trigger
action- or location-
specific ARARs,
since no active
remediation would
be conducted.
pPCB
concentrations in
Tecumseh's
Sheboygan Falls
plant ground-water
exceed WDNR ES
and thus are not
assumed to be
compliant with the
chemical-specific
ARAR. Natural
process may
reduce PCB
concentrations
over time.

Further sampling under this alternative
may indicate that Tecumseh’s
Sheboygan Falls plant ground-water is
compliant with all chemical-specific
ARARs. | PCB concentrations found
in Tecumseh’s Sheboygan Falls plant
ground-water still exceed the WDNR
enforcement standard, then source
identification and control and natural
processes would be expected to
reduce PCB concentrations over time.

Removed materials would likely comply with chemical-specific ARARs, as these
materials would be handled and subsequently disposed in an appropriate landfill.
Short-term exceedances of the Wisconsin surface water quality standards may
occur upon discharge of treated water back to the River as part of alternatives 3
and 4. Water would be treated through the existing CWTF, which consists of a
BAT process. As with any treatment process, a temporary exceedance of
permitted effluent levels may sometimes occur, although the facility (CWTF)
would be properly maintained and operated.

Removal activities would likely comply with action- and location-specific ARARs
through appropriate management of removed materials. Precautionary measures
directed toward compliance with action- and location-specific ARARs during
implementation of these alternatives would be undertaken.
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Alt. 3:

Alt. 1 Alt 2: Alt. 4:
Nine Criteria No Action Investigation / Scurce Coliection Trench and Facility Perimeter Cut-off Wal
Identification and Control Treatment
Long-term Effectiveness Under this | The Collection Trench and Treatment and Facility Perimeter Cut-off Wall alternatives would be maintained in operation untit
alternative, the calculated loading of Tecumseh's Sheboygan Falls plant ground-water discharges to the river is within acceptable limits

and Permanence

additional sources
have not been
addressed. If
ground-water is
contaminating the
river, no action
relies on natural
processes to

Source control measures implemented as part of the Investigation and Control alternative and the hydraulic control
implemented as part of the Collection Trench and Treatment and Facility Perimeter Cut-off Wall alternatives would provide
these alternatives with further effectiveness and permanence. However, the extent of any further effectiveness is unknown
pending further investigations.

The existing City of Sheboygan Falls ordinance provides some adequacy and reliability in terms of long-term control to limit
potential future exposure to ground-water. Further limitations for exposure to ground-water could be achieved through deec

reduce PCB restrictions. Ground-water monitoring would provide a means to track PCB concentrations in ground-water over time.
concentrations
over time.
Reduction of Contaminant Does not Source control measures would further reduce the mobility and volume of PCBs that may be entering the river from the
Toxici ty Mobili ty, or permanently or ground-watgr system. Ground-water collection and treatment, conducted as part of the Collection Trench and Treatment or
) ) significantly Facility Perimeter Cut-off Wall alternatives may reduce the mass of PCBs in ground-water based on further investigations.
Volume through Treatment | reduce toxicity, However, due to the low PCB mobility, ground-water removal and treatment may not significantly reduce PCB mass in
mobility, or ground-water. Alternatives 3 and 4, however, would significantly reduce the volume of PCBs entering the Sheboygan River
volume of the from the Tecumseh’s Sheboygan Falls plant area. ’
hazardous

substances as a
principal element.

Short-term Eifectiveness

Requires no time
to implement and
poses no risks to
workers, residents
and the
environment since
no excavation is
required.

In general, Alternatives 2 through 4 should not increase risk to the community beyond the existing conditions. Risks
associated with the installation of the Collection Trench or Facility Perimeter Cui-off Wall would be confined to the workers
during the completion of additional monitoring and construction activities, and during treatment of water throughout an
assumed 30-year period. A site-specific health and safety plan would minimize potential exposure rigks.

i,
}

[
i

Implementability

No Issues

The technical ability to monitor and install wells has been demonstrated at Tecumseh's Shebagygan Falls plant in the past.
Essentially similar conditions.are anticipated during implementation of excavation activities. The technical implementability
of additional source control measures would depend on the results of the additional investigations and necessary control
measures. The technical implementability of constructing a collection trench or a cut-off wall is not expected to be an issue
However, implementation of the cut-off wall may be challenging in close proximity to Tecumseh's Sheboygan Falls plant.

Cost i

$0 million

Equipment and services are expected to be available Jn'sufficient supply to implement any of these alternatives.
s .

$0.6 million $1.5 million $3.6 miltion
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Alt. 1

Alt 2:

Ali. 30 \

‘ Al 4
Nine Criteria No Action Investigation / Source Collection Trench and Facility Perimeter Cut-off Wal
Identification and Control Treatment
State Acceptance No Yes Yes Yes

Community Acceptance

A complete summary of public comments can be found in the attached Responsiveness Summary.
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K. PRINCIPAL THREAT WASTES

The NCP establishes an expectation that U.S. EPA will use treatment 1o address ihe
principal threats posed by a site wherever practicable (NCP Section ‘
3006.430(a)(1)(ii)(A)). The “principal threat” concept is applied io the characierizaiion of
“source materials” at a Superfund site. A source material is material that.includes or
contains hazardous substances, pollutants or contaminants that act as a reservoir for
migration of contamination to ground water, surface water, or air, or acts as a source for
direct exposure. Principal threai wasies are those source maierials considerad o be
nighly toxic or highly mobile ihat generally cannot be reliably contained, ©r would
present a significant risk to human healih or the environment should exposure occur.

Although no “threshold level” of risk has been established io identify principal threai
waste, a general rule of thumb is to consider as a principal threat those source
materials with toxicity and mobility characteristics that combine to pose a potential risk
several orders of magnitude greater than the risk level that is acceptable for the current
or future site use.

S
L

Based on human health risks at the Sheboygan River and Harbor site, the threshold
risk level of 1 x 10™ equates to a sediment PCB contaminant level of approximately 0.5
ppm. Accordingly, contaminated sediment with levels exceeding 50 ppm may be
determined to be a principal threat waste. However, the highest LOAEL for the most
sensitive ecological recepior analyzed by NOAA was approximately 1.0 ppm. Based on
ecological risks, contaminated sediment with levels exceeding 100 ppm may be
considered a principal threat waste for ecological receptors. Therefore, the lower of the
two thresholds, 50 ppm, is considered principal threat waste in areas subject to mobility
due to human and natural disturbances. The dynamic nature of the Upper and Middle
River portions of the site make soft sediment deposits in both oi these river reaches
vulnerable to natural disturbances. Low water levels in the Lower River and Inner
Harbor make some areas within these river reaches vuinerable to recreational and
naiural disturbances.

L. SELECTED REMEDY

This section of the ROD will be organized into three sections: 1) Description and
Rationale for the Selected Remedy, 2) Summary of the Estimated Remedy Costs, and
3) Expected Outcomes of Selected Remedy

Summary and Description of the Rationale for the Selecied Remedy

The summary of the rationale for the selecied remedy will be addressed for each site
component.
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Upper River Sediments

The remedy for this river component is io re-characterize the Upper River and remove
a minimum of 88 percent of the remaining PCB mass in the soft sediment deposits to
remove mobile mass and achieve a soft sediment SWAC in the Upper River of less
than or equal to 0.5 ppm. U.S. EPA estimates that approximately 20,774 cubie-yards
will be removed from the Upper River soft sediment deposits to achieve this goal. U.S.
EPA expects that removal of this amount of remaining PCB mass will result in an
overall PCB sediment SWAC of 0.5 ppm in the Upper River over time. Because some
PCB mass will remain in place, a 30 year monitoring program will be implemented to
monitor sediment and fish tissue concentrations to ensure that over time the entire river
will reach an average PCB sediment concentration of 0.5 ppm or less, and that over
time fish consumption advisories will be pbhased out.

The U.S. EPA selects a remedy for this river component which emphasizes the removal
of soft sediment deposits as these areas act as a PCB source for the rest of the river.
PCB contamination is found in both the soft sediment deposits and scattered soft ™
sediment in the non-soft sediment areas of the river, or described hereafter as the hard ~
sediments. The approximate surface area represented by the soft sediment deposits is
15 percent, with the hard sediment area representing the remaining 85 percent in the
Upper River. See Appendix D of the 1998 FS for a detailed explanation of this
approach. PCB contamination levels vary throughout the entire river. Based on
sampling conducted by the WDNR in 1997, surficial PCB contamination, in the hard
sediment area ranged from 0.3 ppm to 5.3 ppm, averaging 2.5 ppm for the 10 samples
taken over the 3.8 mile stretch of the Upper River.

To determine an overall river SWAC, PCB contamination in the soft sediment deposits
and hard sediments are prorated to account for their overall effect on the aquatic
receptors. The FS used the two dimensional surface area of the soft sediment deposits
and hard sediment area which equalled 15 percent for the soft'sediment deposits and
85 perceni for the hard sedimenis. The FS recommended aiternative 3-Il. This
alternative includes the removal of approximately 7,500 cubic yards of PCB-
contaminated sofi sediment which reduces the soft sediment deposit SWAC i0 2.8
ppm. Implementing this alternative will result in an overall Upper River SWAC of 2.55
ppm upon completion of remedial activities in the Upper River.

Overall Upper River SWAC = ( Ave. Soft Sediment Deposit Concentration x 15% ) +
{ Ave. Hard Sediment Conceptration x 85% }

Overall Upper River SWAC = (2.8 ppm x 0.15) + (2 5 ppm x 0.85) = 2.55 ppm

Removing approximately 20,774 cubic yards results in a soft sediment deposit SWAC
of 0.5 ppm. A soft sediment deposit SWAC of 0.5 ppm results in an overall Upper River
SWAC of 2.20 ppm.

Overall Upper River SWAC = (0.5 ppm x 0.15) + (2.5 ppm x 0.85) = 2.20 ppm
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These two soft sediment deposit targets don’t vield a significant difference in the overall
river SWAC if a15 percenti / 85 percent SWAC raiio is assumed. However, a 15
percent factor likely under represents the risk impact of PCBs in these soft sediment
deposiis. There are a number of reasons for this.

<

The proposed 15 percent / 85 percent weighting approach assumes-a static
model and is inappropriate for a dynamic river system. The soit sediment PCBs
are more likely o be mobilized and transported in comparison with hard
sediment PCBs. This difference in mobility is not accounted for by the 15
percent / 85 percent surface area weighting. During sedimeni investigations,
conducted as pari of the NOAA Aquatic Risk Assessment in July and August of
1997, NOAA and WDNR siafi observed that soft sedimeni deposiis had
significantly shifted or had been significantly disturbed in portions of the Upper
River demonstrating the mobility of these soft sediment deposits.

The proposed 15 percent / 85 percent weighting approach does not address
source control, that is, PCB-contaminated soft sediment deposits are the fnost_
likely source of fine grained silts and clays in the hard sediment area. -

An analogy would be a large pile of contaminated dirt from which a plume of dirt
has been blown off downwind. The plume of blown-oif dirt would appear to be
the major repository of contaminants based solely on an aerial comparison of the
iwo-dimensional surface area of the pile versus the area of the plume.
Emphasizing remedial efforts on the plume as a result of this two dimensional
comparison would be a mistake. In contrast, consideration of mass and potential
mobility would correctly focus the cleanup efforts on the pile, and secondarily on
the dispersed plume.

The proposed 15 percent / 85 percent weighting approach does not take inio
account the actual spatial dispersion of soft sediment in the hard sediment area.
PCBs are unlikely to occur in truly hard bottoms. They are more likely presenied
in scatiered inclusions of fine sediments in the hard sediment areas. If so, itis
inappropriate to compare the total area of hard sedimenis with ihe suiface area
of soft sediment deposits. It is more likely that the average PCB concentration
for the hard sediment area is lower than the 2.5 ppm estimated if the soft
sediment within the hard sediment area was accurately estimated. This would
then mean that overall Upper River SWAC of 2.20 currently overestimated.
However, even this adjustment for the spatial dispersion of soft sediments in the
hard sediment area would not address the source concern discussed previously.

The proposed 15 percent / 85 percent weighting approach does not accuraiely
account for the ecological risks for many of the fish species ihai reside in the
Sheboygan River. Information submitted by Blasland, Bouck & Lee, Inc. (BBL), -
administrative record update #3, ltem # 41, indicates that smallmouth bass

prefer the hard sediment areas which BBL contends supports the Feasibility
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Study {(FS) 15 perPent / 85 percent SWAC weighiing. However, siate-wide
surveys of fish specigs reported io forage in the Sheboygan River show that
even smallmouth bass often frequent sand/sili/mud areas greater inan the 15
percent assigned to the soft sediment deposiis. Exhibit 2 shows the frequency
of sofi botiom types associated with various fish species in the Sheboygan River.

o The proposed 15 percent / 85 percent weighting approach underestirnates risks
1o other wildlife. This is especially true for piscivorus wildlife such as the mink
end blue heron. The food chains for both species are linked o soft sec'}%meni‘s\

t is the PUBs associated with soft sediments, not a weighied averag
LOQoemz’aum, which are available to these species. The biue hexoa is an
opporiunistic feeder that utilizes sight to locate prey. it does this by wading or
standing and waiting for prey. Such feeding behavior requires still or siow
moving water so that prey may be observed and capiured. This type of feeding

strategy cannot de .
efficiently implemented — — = ,
in the riffle areas, which Téi‘o e 14 - Surmmnory of SWAG Analvel y
- ", 5% - Surnmary of SWAC Analysis
are associgied with hard 1 [. . BTy 01 ave
sediments. Linilike the : Overall River SWAT Based on Post-Remediation
B s . 3 ft Sedi S C
blue heron, mink are : Sof Sediment SWAC O
capable of consuming Soft Sediment vs. Non- I g
e N N Soft Sedi t Weighti 2.8 ’ 0.5 npm ! (
farge prey such as carp, oft Sediment Weighting ) ppm PP
which will alsc be more 6%/ 85% 2.55 2.20
closely associated with 25% [ 75% 2.58 200
soft sediments. -
50% / 50% 2.B5 1.50
%:Baaej on all of this ' 75% { 25% 2.73 3 1.00
rformation, soft 85% / 15% 2.76 l 0.80
Se dirnent deposits likely e

piay a much larger role

in 7isks o the dver

stem than the 15 percaal attriputed fo them in the FS and will vary depending

on the receptor analyzed. Table 14 demonsiraies that the greatar the weighting

of the 501t sediment deOOSi in the overall river SWAC caiculation, the rnore
significant removal of the soft sediment deposils becomes. The quahta’rsvm

informaiion presented sarlier indicates that the soft sediment deposits jikely have

a greater impact than the 15 percent that the FS assigns.

0]
“<§

in summary, the ramedy for the Upper River removes a minimum of 88 percent of (e
remaining mass in the s0ft sediment deposits o achieve a soft sediment deposit WAL

in the Upper River of 0.5 ppm or less. Removing 88 parceni of the remaining PCB -

mass is likely {0 result in an overaill Upper River SWAC of 0.5 ppm, or iess, shorily afier

remediation because the average PCB concentration of 2.5 ppm for the hard sedimenis

is likely overstated as it doesn’t account for the actual spatial distribution of soft

sediment in the hard sediment arsa.
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in developing sediment removal aliermatives, the @”‘P used 1897 dmc and calculated
the PCB mass for each of the soft sediment de eposi its in the Upper River. The soit
sediment deposits ware sorted from the largest to smaltest PCB mass. \srAv' the
deposits were avaluaied based on access area “groupings” {i.e., grouRing areas with
higher masses that may be accessed from the same access azeas}._ The areas werse
piotted as mass removed {(and percent mass reduction) per sediment volume removead,
where steeper/similarly slopad areas (i.e., largast reduction in PCB mass per cubic yard
of sediment removed) were combined at m\, chmmn of the curve. “This approach o
sedimant ramoval is shown graphically in Figure 5. Exhibit 3 of this ROD shows the

£ 0T

e

specific soft sadiment deposits assignad to eac FS Upper River removal alternaiive.
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Figure 5

The 1J.8. EPA evaiuated hwelve addiiionai soft sediment removai approaches {c
determine if similar SWAC and PCB mass targeis could be achieved for less cost. An
evaluation describing these approachss is in Administrative Becorc Updais #5. The
additional approaches included focusing on soft sedimant SWAC reduction, PCE mass
raduction, and combinations of SWAC and mass reduction. n evalualing these
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tifferent approaches, focusing the order of soft sediment deposiis to reach a PCB

cenceniration of 1.0 ppm and then reordering the remaining deposits {o focus on PCB
mass removal yielded similar resulis at a siighrﬁy lesserﬂos‘ Thss approach is shown
graphically in Figure 8, while the specific soit sediment deposit order is in Exhibit 4.

vaen River & Harbor
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This removal approach has an estimated cost of $23,800,000 and gives the maest
economical cost per PCB mass of the thirteen approaches analyzed. This approach is
approximately $°OO 000 less than the FS approach and the reduction m cost is due 1o
the removal of less sediment,
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The seiected remedy for the Upper River is Alisrnative 3-1V-A, based on the SWAC and
mass reduction approach preaeh ed in Figure 8. "‘n‘s ap roacn removes an estimated

20,744 cubic yards of PCB-contaminaied sediment taining 88 percent of the Upper
River's remaining PCBs. -
Removal of 88 percent of the .

remaining PCBs in the Upper f o

Piver will be required to achieve Upper River Selected Remedy: Allernative 3-1Y-A

a PCB soft sedimant deposit
SWAGC 0.5 ppm for the Upper
River. Under this aliernative, the
araas capped/armored during
ASRI/removal action activities will
be removed, including Area 1.
Sadiment removal under this
alternative requires five access .

poinis aiong the Upper River. Annual fish sampling will occur until fish consumphor’i
acdvisories are lifted. Sediment samnples will be taken at least once avery five years,
after dredging is.compilete, ¢ document natural processes and to ensure thai over time
the entire river will reach an average PCB sediment concentration of 0.5 ppm, or less
and that over &éime fish consuraption advisories will be phased aut.

Estimaied Capital Cosi: $30.6 milfien

Annual O & M Cost: $140,000 or $175,000

Duration of G & M: 30 years

Total Present Value (7% discount rate): $23.8 million.
Estimated Time fo implement: 60 months

fiiddle River Sedimants

The makeup of the Middle River is similar to the Upper River with distinct soft sediment
and hard sediment areas. Soft sediment, in the Middie River, is generally deposited
intermittently in a relatively thin or shallow layer along the river banks. The remedial
objective of the Middie River is similar to the Upper River and is to achieve a Middie
River soft sediment SWAG of 0.5 ppm. While the Middle R;veﬁ' contains POB source
maisfial, the PCB concentrations are generally less than the Upper River. While thers
is more soit sadiment, approximately 35,000 cubic yards in he Mi j e FHiver, varsus
22,500 cubic yards in the Upper River, the 35,800 cubic yards is sireiched over 7 m:cs
versus 22,500 cubic vards over 4 miles in the Upper River.

As described under, Section £. Site Characterization, PTB concentrations have
historically ranged from non-detect to 37 ppm in the Middle River. Exhibit 5, attached 0
the RCD, shows the Middle River SWAC caiculations based on information obiained
during azi:e investigations. The PCB concentration for each degosit is from the May

990 Remedial Investigation/Enhanced Screening {RI/ES) Heport and soft sediment
deposit volume figures come from Tabie 8-2 of the F3. Using this information, the
astimated 35,000 cubic yards of soff sediment centains roughly 80 kg of PCBs and has
a soft sediment SWAC of 1.5 ppm. To achieve a PCB soff sediment SWAC of 0.5 '
ppm, an estimated 12,500 cubic yards of sediment, equaling 31 kg, must be removea.
The soft sediment deposits targeted for removal are scattered along the entire 7 smile
stretch and would likely require 4 access peints to remove these soft sediments. Using
the cost assumnptions outlined in the FS, characterization of the Middle River and
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removal of soft sediment to achieve a soft sediment SWAC of 0.5 ppm costs $12.0
million dollars. This includes 30 years of sediment and biota monitoring (Middle River
Alternative 3). Characterization and long-term sediment and biota monitoring for the
Middle River costs $1.9 million doilars (Middle River Aliemative 2).

Thirty-one kilograms of PCBs make up the difference between an estimated SWAC of
1.5 ppm and 0.5 ppm. In evaluating the five balancing criteria, the relatively small
amount of PCBs over seven miles do not represent a significant concern with regards to
the long-term effectiveness of reaching 0.5 ppm for this river component or other river
components downstream. In addition, as indicated by more recent data for other parts
of the river, it is likely that current soft sediment SWAC is lower than 1.5 ppm estimated
using the FS data. Since the targeted soft sediment deposits are scattered along the
entire Middle River, four access points are necessary, raising implementability
concerns. Considering all of these issues and because contamination will be left in
place, the U.S. EPA selects Alternative 2: Characterization and Monitored Natural

Processes for the Middle River. .
Due to the presence of PCB ~

contamination and the dynamic Widd!e River Safzctzd Remedy: Alternziive 2
nature of the river, this component _

of the river will be characterized to Estimated Capital Cost: $0

establish a baseline for evaluating Annual O & M Cost: $140,000 or 147,000

natural process trends and tracking | Duration of O & M: 30 years

soft sediment concentrations Total Present Value (7% discount rate): $2.0 million.
toward a soft sediment SWAGC of Estimated Time fo Implement: 0 years
0.5 ppm for the Middle River over B ——
time. Within the last few years,
high flow events may have significantly disturbed and redistributed soft sediment in the
Middle River. In addition, contaminated sediment from the Upper River portion of the-
site may have migrated to the Middie River and with the identification of possible
continuing sources near Tecumseh’s Sheboygan Falls plant in the spring/summer of
1999, characterization of the Middle River may reveal areas of more highly ‘
contaminated sediment. If during baseline characterization PCB concentrations equal
to or greater than 26 ppm are found, these soft sediment deposits will be removed as
they would significantly impair the overall Middle River soft sediment SWAC from
achieving a PCB concentration of 0.5 ppm, or less over time. An explanation of the 26
ppm trigger is found on page 79. '

An extensive monitoring program would be implemented o gauge the condition of the
river and potential human health impacts over time. Long-term monitoring will provide
valuable information on changing conditions that may warrant removai of
PCB-contaminated sediment. Annual fish sampling will be occur until fish consumption
advisories are lifted. Sediment samples will be taken every five years to document
natural processes and to ensure that over time the entire river reaches an average PCB
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sediment concentration of 0.5 ppm, or less, and that over time fish consumption
advisories will be phased out.

Lower River and inner MHarbor
Lower River

The Lower River remedy includes characterization and a PCB soft sediment SWAC of
0.5 ppm, or less over time. Unlike the Upper and Middle River segments, the Lower
River contains a more continuous soft sediment river bottom. The river flow is less
dynamic but soft sediment may be vulnerable to high flow events or boat traffic. Since
the Lower River was never dredged by the U.S. Army Corps of Engineers like the Inner
Harbor has been, the Lower River is at a state of dynamic equilibrium, meaning high
flow events to boating traffic likely change the profile of soft sediments from year to
year. There is no bathymetric data to show how the sediment bed has changed over
time and if certain portions of the Lower River are susceptible to scour during high flow
events or from boat traffic. '

Using information from the RI/ES Report and Feasibility Study, a SWAC was calculated
for the Lower River. This information is contained in Exhibit 6. According to the
information, the Lower River soft sediment PCB SWAC is 5.5 ppm. To achieve a soft

sediment PCB SWAC of 0.5 ppm, U.S. EPA estimates that 127,000 cubic yards of
sediment must be removed.

As part of the aquatic risk assessment, NOAA took soit sediment samples in the Lower
River in 1997. A comparison of the PCB sediment data is shown in Table 15.

Table 15 - Comparison of Lower River Surfacs Sediment Datz (ppm)

1290 RI/ES 1297 NOAA Aquatic Risk Assessment

Location PC3B Concentration Location PCB Concentration
R73/R74 6.3/5.5 T09 0.3
R77/R78 4.4/0.2 T10 0.2
R80 / R81 11.0/0.1 S5-4 1.0
R88 4.2 S5-5 0.6
R90 / R91 8.7/1.9 - T11 0.2
R94 11.0 T12 0.2
R95/R96 / R97 0.5/8.9/20 T13 0.4
N/A N/A T14 0.5

Page 68




Table 15 - Comparison of Lower River Surface Sediment Data (ppm)

1990 RI/ES 1997 NOAA Aquatic Risk Assessment
Location PCB Concaniration Location PCB Conceg}tration
N/A N/A T15 C 04
Ro8 2.3 T16 0.4 -
R100/R101 5.7/0.9 Ti7 -0.4

A review of the data shows that for the 10 samples NOAA obtained, PCB

g

concentrations in surface sediment have dropped off significantly from the time
sediment was obtained during the RI/ES. A Lower River SWAC cannot be recalculated

using the NOAA data, because the data set is too limited. It does indicate, however,
that PCB concentrations in surficial soft sediments are likely to be near 0.5 ppm or less

for the Lower River and that the 0.5 ppm SWAC target may already be achieved in the =

Lower River. But because the more recent data is limited, the Lower River will be
characterized to get an accurate picture of PCB concentrations in both surficial and

sediments at depth.

higher concentrations of PCBs beiow the surface.

In addition, annual bainymetrys of the Lower River will be
conducted to track sediment bed changes over time and determine if any areas of the ~
Lower River are susceptible to scour that might disturb or resuspend soft sediment with

A prop wash analysis, for the inner Harbor, was submitted by BBL during the public
comment period indicating that soft sediments within the top 1 foot are subject to

disturbance by recreational boats. The USACE reviewed the analysis and generally
concurred with the conciusions of the analysis. One important assumption made in the

4

& prop wash analysis is the assumption-that water depths are five feet or greater. While

this is accuraie for much of the Inner Harbor, a significant poriion of the Lower River

may have less than 5 feet of water. Since the prop wash analysis assumad a minimum

water depth of 5 feet and much of the Lower River may have less than 5 feet of water,
the disturbances due to prop wash may be greater than the top 1 foot calculated.

Since the river is a dynamic environment and significant time has lapsed since it was

last characterized, the Lower River will be characterized to obtain an accurate picture of

contaminant distribution in soft sediments and to determine if removal of PCB-
contaminated soft seciment deposits is warranted. PCB-contaminated:sediment in
excess of 26 ppm within the top foot will be removed where water depths are greater
than 5 feet and PCB-contaminated sediment in excess of 26 ppm within the top two
feet will be removed where water depths-are less than 5 feet. An explanation of the 26
ppm PCB trigger is on page 79. Any excavated areas of the Lower River will be
backfilled with clean sediment in a manner to minimize resuspension or disturbance of

~any remaining contaminated sediments.
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Excavation depths and volumes may be increased if through a bathymetry analysis,
certain sediment areas are subject to scour greaier than the effects of boat disturbance
and those areas coincide with areas of high PCB concentiration, or if it is determined
through a re-evaluation of the Lower River sediment data that soft sediment must be
removed to achieve a PCB soft sediment SWAC of 0.5 ppm. This.may take the form of
an Explanation of Significant Differences (ESD) or ROD Amendment. Lastly, like the
Upper River reaches, since contamination is left in place, the Lower River will undergc a
long-term monitoring program tc assess sediment and fish tissue concentrations over
time. ' ' - ’

inner Harbor

Like the other areas of the river, the overall goal is to achieve an overall PCB soft
sediment SWAC of 0.5 ppm for this river component. The Inner Harbor is covered by a
continuous layer of soft sediment. Soft sediment depths range from less than 1 foot to
over 20 feet. The highest levels of PCB contamination are generally many feei_\’be_[sgw
the sediment surface with lesser contaminated sediment at the surface. Although
limited in quantity, surface samples (top 6 inches) obtained in 1999, by Tecumseh,
showed PCB concentrations ranging from 0.38 ppm to 5.3 ppm. The range is not much
different than 1987 Inner Harbor surface sampling results showing PCB concentrations
between 0.17 to 5.8 ppm.

Table 16 shows PCB concentrations at various depths in the Inner Harbor. The
analysis inciudes Inner Harbor data as far back as 1979. All sediment column data has
been repositioned to account for changes in the bathymetry between the year the data
was taken and 1999. The concentrations shown in Table 16 were generated by Earth
Vision software and are based on sediment data from1979 through 1999. The analysis
reveals that, on average, PCB surface concenirations between the Pennsylvania
Avenue and 8™ Street Bridges are higher than between the 8" Street Bridge and the
Inner Harbor mouth. As an example, the average concentration in the top foot is
estimated to be 11.8 ppm between Pennsylvania Avenue and 8" Street and 1.3 ppm
between 8" Street and the Inner Harbor mouth. These estimates are based on the
original data sets and would not account for concentration changes over time due to
deposition, scour and mixing. However, PCB-contaminated sediment deeper than 5 or
6 feet is unlikely to have changed significantly based on an analysis of the annual
bathymetry obtained by the USACE. Earth Vision estimates indicate that there are
likely a number of areas of higher PCB contamination near the surface between the
Pennsylvania Avenue and 8" Street Bridges than between the 8" Street Bridge and
inner Harbor mouth.
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Table 15 - PCB Concenirations At Yarious Bepins in the Inner Harbor Basad on EarthVision
Entire Inner Harbor Penn. Avenue to 8" St 8" 3. to Harbor Mouth
Sediment Depth .
Ave. Min. Max. Ave. Min. | Max. § Ave. Min. | Max.
0 io 1 foot 6.5 ND 1174 11.8 ND 1174 } 1.3 “ ND 9.5
110 2 feet 7.9 ND 89.1 | 15.7 ND 89.1 | 2.4 ND i5.1
2o 4 feet | 10.7 ND 103.2 15.1 ND 108.2 483 - ND 37.3
a4 '[0 feet 13.6 ND 82.5 20.2 ND 82.1 8.9 ND 82.5
5 io 8 feet 16.3 ND 135.2 20.0 ND 92.0 13.8 ND 135.2
8 to 10 feet 18.8 ND 1674 | 19.0 ND 99.9 187 ND 167.4
1010 12 feet 20‘8 ND A‘-§48.4 19.0 ND 109.5 ‘J 221 ND 148.4
1210 14 feet 23.4 ND | 787 222 | D | s0s2 ] 242 | ND 173.7

information was obtained from the City of Sheboygan marina to datermine the wa

depihs necessary for different vessels using the masina. Table 17 shows the
approximate percantage of water depth necessary ior motor boats and saitboats usmg
the marina.

—‘l

Waiar Depth Moior Boais Sail Boats
10 fest 99.9% ‘ 99.9%
7 feet 92.9% | 95%
5 feet 80% ? 70%

Water depths in the inner Harbor range from approximately 1 foot o 17 feet, with the

shallower water depths found between the Paennsyivania Avenue and 8" Street Bridges.

As rentioned earlier, the prop wash anaiysis submitted by BBL computed that the top 1
oot of sediment is vuinerable %o disturbances from boats. The prop wash anaiysis
assumed a minimum water depth of 5 feet which is generally accurate for the inner
Harbor excapt for an area near the Pennsylvania Avenue Bridge or on the inside bend
near the 8" Street Bridge as seen in Figure 8.

An analysis of bathymetric surveys produced by the USATE, showed that over the last
20 years, the inner Harbor has been primarily depositionaf in nature with over 185,000
cubic yards of additional sediment settling into the Inner Harbor. See Figure 7
However, very little deposition has occurred be’tweer“ the Pennsylvania Avenue and 8"
Street Bridges since 1991, In fact, some areas have undergone as much as 3 fo 4 feet
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of scour. On the other hand Figure 8, shows that since 1891
additional deposition has occuired between the 8 Street Bii
mouth.

Dividing the 20 year pericd inio shorter time intervals revaals th t deposition ar*d S"O ur
re soatfe(ﬂd and sometimas cyclical. ,'aaa scoured one yea et filled in the tand
g versa. Asseenin ?(gu{e 9, beiween 1997 and 1988, a ¢ me"ir‘am ooriion of in
entire Inner Harbor underwent scour. Ae,e, sn in Figure 10, @exxw(,e4 1998 and 1¢ ‘33
scour and d@posmon areas were less significant. Based on ihe review of inner Harbor
pathymetrys, burial of contaminated sedimenis will not be significant between 1%
Pennsylvania Avenue and 8" Sireet Bridges, or for approximately 40 percent of i
Inner Harbor.
This area of the

Inner Harbor is i AERE R S

v

dynamic
equilibrium.
Between the 8"
Sireet Bridge
and lnner
Harbor mouth,
water depths
are generaily 10
feet or greater
and additional
deposition is
expected io
continue to
occur. The
bathymeiric
anaiyses show
that scour has
occurred within
the inner
Harbor. The =
maximurn storm  Figure 6
Q'\/@r\’r that

ceurrad during the period when ha‘c’ﬁymemc measures were recorded was a 34-year
sicrm event in 1998 (Holmsirom, B.X., Olson, D.L. and Ellefson, B.R., 1998, Wazez
Rescurces Data Wisconsin Water ‘x." ear ?908. 1J.3. Geological Survey Water - Data
Report Wi-98-1, pages 5 & 8).

likely near it's , QVQ@T F
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Based on this information and evaluating the existing alternatives, the U.S. £PA selecis

Alternative 4: Lower River and Inner Harbor Sediment Removal Subject (o Naturai and
Recreational Disturbances.

.8, EPA estimates that 53,000 7 ,

yards of contaminated sediment in | Lower River & Innsr Harbor Selecizd Remady:
the inner Harbor will be dredgad Aliernative 4

s0 that the Lower River and inner e ) o gon .

Harbor surtace sedimenis will Estimated Cepital Cost: $12.1 million

Annual O & M Cost: 201,300 or 257,000

Duration of O & M: 30 years

Toizl Present Value (7% discount rate): $10.C Million
Estimated Time 1o Implement: 24 months -

achieve a PCB conceniration of
0.5 ppim, or i88s, 0N averags cver
time. Priorto any dredging,
characterization of the Lower
River and Inner Harbor will be
conductad to delineate PCR
concentrations at depih. .

w

Portions of the Lower River may contain contaminated sediment that would impair
surface sedimenis from achieving a 0.5 ppm average over time. Characterization of the
sadiment will be conducted to determine it any of these contaminaied sediment areas
currenily exist. Contaminatad sedirnent with concentrations graaier than 26 pom within
the top 2 feet will be removed. . HLany of these areas are prasert, existing data shows
that they are likaly to be aither near the Gamp Marina Area, upstream of the
Pennsylvania Avenue Bridge ¢r near the island just upstream of the New Jarsey
Avenue Bridge.

Any dredged sediment in the Lower River and inner Harbor wili be dewaterad,
stapilized, and disposed of in eliher & WDNB-approved in-state landfill or oui-of-state
hazardous waste landiill depending the PCE concentration. Any excavated areas of the
Lower River and Inner Harbor will be backiiilad with clean sediment in a manner io
minimize resuspension or isturbance of coniaiminaied sedimenis. Annual bathymetyic
surveys of the Lower River and Innar Harbor will be conduciad o assess sediment
profile changes and detaring if bured PLCB-contaminated sediment, equal 1o of
greaier than 26 ppm, is vulnerable 1o disturbance and release.

The Inner Harbor remedy inciudes characterization and removai of 2 feet of

contaminated sediment from the Pennsylvania Avenue Bridge 1o just past the 8" Sireet
Bridge which is depicied as Area A in Figure 11. Area A is vulnerable to prop wash
effects and/or scour. Based on the existing data, PCB concenirations within the fop 2

feet of Area A are high enough o keep the Inner Harbor from reaching a PCB SWAC of
0.5 ppm, or less over tims. Arsa A represants about 45 percent of the Inner Harbor and
with very little additicnal deposition likely to occur in this area, the remaining 55 percent
of the inner Harbor would have to reach PCB concentrations near non-detect levels for
the entire inner Harbor to average 0.5 ppm overall.
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An additional two feet of sediment will Figure 12
e vemoved in those areas of the Inner
Harbor where the bathymetry analysis
shows scour greater than 2 feet. These
areas are noted as Area B in Figure 12
and Area C in Figure 18. Figure 12 also
shows what areas ¢f the Inner Harbor
that have less than 5 feet of water depth
based on the low water datum.

Characterization of PCB contamination
may also reveal that areas between the
8" Street Bridge and the Inner Harbor
mouth contain PCB concenirations
abeve 26 ppm in areas historically
vulnerable scour or within the top foot of
the sediment surface. Under these
circumstances, contaminaied sediment R S ———. R
will also be removed between the 8" Figure 13

Street Bridge and the inner Harbor

mouih.

The USACE is authorized to modal the fate and fransport of sediments for all the Great
Lakes Areas of Concern. Modeling for the Sheboygan River is projected {o take place -
prior to implementation of the selected remedy for the Inner Harbor. This modeling is
required by Section 516(e) of the Water Resources Development Act of 1996. Data
collected during the design phase could be used for this modeling effort. {f the
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modeling results clearly demonsirate increased scour in the Inner Harbor, the remedy
will be reevaluated.

Lastly, to keep the most highly contaminated sediment in place, maintenance of the
Outer Harbor breakwalls is necessary. Like the other river segments, a long-term
monitoring program will be implemented o assess sediment and fish tissue’tevels over
time. i over time it is determined that PCB-contaminated sediment, equal to or greater
than 26 ppm, is being exposed or showing up in areas of the Lower River and inner
Harbor that are vulnerable to boat effects and/or scour, these contam:nated sediments
will be removed and backfilled/covered with ciean sediment.

Annual fish sampling will occur until fish consumption advisories are lified. Sediment .
samples will be taken at least once every five years to document natural processes and
to ensure that over time the entire river will reach an average PCB sediment
concentration of 0.5 ppm, or less, and that over time fish consumption advisories will be
phased out. Fish and waterfowl consumption advisories will remain in place until
monitoring indicates they can be dropped. : ‘

Seiection of the 26 ppm PCB Triqqer

In determining what concentration of PCBs or what mass of PCB would constitute a
substantial threat to achieving an overall SWAC of 0.5 ppm ior the Lower River and
Inner Harbor, U.S. EPA developed a geostatistical sediment sampling design that
yielded a specific sampling frequency. U.S. EPA determined that a substantial threat to
achieving a 0.5 ppm SWAC, over time, would be the release of PCBs that would re-
contaminate a surface area representing 20% or more of the Inner Harbor. Since the
overali PCB sediment goal is a SWAC of 0.5 ppm, over time, U.S. EPA determined that
the release of enough PCBs, over 20% of the harbor, to creaie an overall inner Harbor
PCB surface sediment concentration of 2.0 ppm in the biologically active zone to be
unacceptabie. Given the geostatistical sampiing approach, mentioned earlier, each
sediment sample represents a 8,432 ft? area. U.S. ZPA has estimated the depth of
sediments that can be disturbed by boat traffic or high flow evenis is approximately 2
feet. -

Dividing the calculated mass by the representative volume of each sample, equals a
sediment sample concentration of 26 ppm. This means that if a sediment sampile is
taken and has a PCB concentration of 26 ppm or higher, the 16,864 ft°® (625 yd®)

volume needs to be addressed for appropriaie response action. That could be removal
of the 625 yd®area or more detailed delineation of the sediment area to determine what_
volume of the area has PCB concentrations greater than 26 ppm. A more detailed
explanation and the actual calculations for the trigger can be found in the Administrative
Record.
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Floodplain Soil

Based on the U.S. EPA terrestrial assessment and the ecological risks presented in this
ROD, the U.S. EPA selects Alternative 4: Removal of Soil Containing PCB
concenirations greater than 10 ppm.

- B

Floodplain soil containing

PCB concentrations greater Floodplain Selzctad Remady: Aliernative 4

than 10 ppm will be _ -

excavated and disposed of Estimated Capital Cost: $4.7 million

off-site at an approved Annual O & M Cost: $29,800

TSCA landfili. Before | Duration of O & M: 30 years

initiating excavation, Total Present Value (7% discount rate): $4.5 Million
associated access roads and | Estimated Time to Implement: 30 months

river access will be
constructed as necessary.

To further refine the extent of floodplain soil containing PCBs greater than 10 ppm -
additional sampling will be performed. Upon completion of the soil removal activities,
the affected areas will be restored in an appropriate manner including replacement of
the excavated soil, seeding, restoration of any fencing and planting of trees. Any
soil/grubbed material will be loaded onto transport trucks and the soil taken off-site for
disposal at an approved TSCA facility. If appropriate, cleared material, like trees, will
be chipped and used for landscaping muich. If this is not possible cleared materiai will
be disposed off-site in a local Wisconsin solid waste landfill. The removal of ?CB-
contaminated soil will be balanced with maintaining existing high quality ecoiogical
habital. Lastly, long-term moniioring of the floodplain soil will be conducted.

Ground-water & Additional Source Investigaiion

Based on ihformation in the Feasibility Study and information presented in this ROD,
the U.S. EPA selects Alternative 2: Investigation/Source ldeniification and Control

Current PCB concentrations in
the existing facility monitoring
wells will be assessed. If the -

"

Groundwaizsr Selected Remedy: Altarnztivs 2

ground-water sampling ' Estimated Capital Cost: $313,000

determines that PCB are Annual O & M Cost: $21,000

present in ground-water at Duration of O & M: 30 years _
Tecumseh’s Sheboygan Falls Total Present Value (7% discount rate): $594,000
plant, additional ‘Estimated Time to Implement: 12 months

borings/monitoring wells will
be installed to further define - -
the lateral extend of ground-

water that contains PCBs and to more closely assess the hydrogeologic parameters at
Tecumseh’s Sheboygan Falls plant. The hydrogeologic parameters that will be
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targeted for evaluation include horizontal hydraulic gradient, vertical hydraulic gradient,
nature of the ground-water/surface water interaction, including the possible effects of
the flood control berm, and temporal variations in ground-water flow direction. The
additional borings also will be used to further assess the stratigraphy of the subsurface
at Tecumseh’s Sheboygan Falls plant. Information necessary to conduct a natural
recovery evaluation will be collected.

In conjunction with evaluating ground-water to surface water migration, an investigation
will be performed to identify potential PCB sources to ground-water under Tecumseh'’s
Sheboygan Falis plant, or to the Sheboygan River directly. This will include an
investigation of existing sewer lines that may be preferential pathways for PCBs into the
river. Investigations in 1999 indicated high levels of PCBs in the river bank near

Tecumseh'’s Sheboygan Falls plant . Source removal / control will be required

depending on the resuits of these investigations. Long-term monitoring of Tecumseh's
Sheboygan Falls plant ground-water and river bank sampling near Tecumseh'’s
Sheboygan Falis plant will be conducted to ensure that no additional PCB sources to
the river exist. If it is determined that ground-water under the Tecumseh plantis -~
venting into surface water, and natural recovery is not appropriate as a final ground-
water remedy, or preferential pathways from the Tecumseh plant to the river cannot be
removed, Ground-water Alternative 3: Collection Trench and Treatment will be

implemented.

Placement of an institutional control to limit access to Tecumseh’s Sheboygan Falls
plant ground-water as a drinking water source will be implemented.

Summary of the Estimated Remedy Costs

_ Lower River Ground-water
Middle & inner ‘Floodplain Investigations/
Cost Element Upper River River Harbor Soil Source Control
Estimated Capital | $30,600,000 $0 | $12,100,000 | $4,700,000 $313,000
Cost: 4
Annual O & M ‘Varies Varies Varies $29,800 $21,000
Cost:
Total Present $23,800,000 | $2,000,000 | $10,000,000 | $4,500,000 $600,000
Value (7% discount
rate):

Expected Qutcomes of Selected Remedy

Removal of PCB-contaminated sediment in the Upper River, Middle River, Lower River
and Inner Harbor are expected to achieve a soft sediment SWAC of 0.5 ppm or less
upon completion of the remedy or shortly thereafter. Removal of PCB-contaminated
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floodplain soil will achieve a soil SWAC of 10 ppm or less upon completion of the
remedy. Source identification and control or a collection trench and treatment will
reduce PCB loading to the Sheboygan River. implementation of the entire remedy will
reduce PCB fish tissue levels such that fish consumption advisories in the river and
harbor can be revised. Over the long term, PCB reductions in sediment will reduce
chronic and toxic stress on the benthic populations in the river. Reduced sédiment
toxicity will improve Sheboygan River and Lake Michigan fish spawning conditions.
Sediment habitat will be improved such that benthos and wildlife populations will
improve, known reproductive impacts on wildlife populations will be diminished.

Dredging in the harbor will significantly reduce resuspension of PCB contaminated
sediment from high flow events or boats which will limit the available mass and
concentrations of domestic and industrial waste sludges, nutrients, and toxic metals
now found in the sediments leading to generally improved conditions in water quality.
The selected remedy will reduce PCB loadings to Lake Michigan.

M. STATUTORY DETERMINATIONS e

=

Under CERCLA Section 121 and the NCP, the U.S. EPA must select remedies that are
protective of human health and the environment, comply with applicable or relevant and
appropriate requirements (unless a statutory waiver is justified), are cost effective, and
utilize permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable. In addition, CERCLA includes a
preference for remedies that employ treatment that permanently and significantly
reduces the volume, toxicity or mobility of hazardous wastes as a principal element and
a bias against off-site disposal of untreated wastes. The following sections discuss how
the selected remedy meets these statutory requirements.

Protection of Human Health and the Environment

Implementation of the selected remedy will adequately protect human health and the
environment through the removal and off-site disposal of PCB-contaminated sediment,
removal and off-site disposal of PCB-contaminated floodplain soil, and the identification
and control of PCB-contaminated ground-water and potential additional PCB sources.
The selected remedy will be required to achieve a soft sediment SWAC of 0.5 ppm
which equates to a risk of 1.0 x 10™ for human health and between the NOAEL and
LOAEL for the aquatic receptors evaluated. Removal of PCB-contaminated soft
sediment will result in an overall river PCB concentration within acceptable risk ranges.
While the sediments in the Middle River are not being addressed, this should not impair
the entire site from reaching the acceptable risk range. Finally, the selected remedy
does not pose unacceptable short-term risk.
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Compliance with ARARs

Section 121(d) of CERCLA requires that Superfund remedial actions meet ARARs. In
addition to ARARs, the ARARs analysis which was conducted considered.guidelines,
criteria, and standards useful in evaluating remedial alternatives. These guidelines,
criteria, and standards are known as “To Be Considered” (TBCs). In contrast to
ARARSs, which are promulgated cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria or limitations; TBCs are
guidelines and other criteria that have not been promulgated. The selected remedy will
comply with the ARARs and the TBCs listed in Table 19.

Potential Chemical-Specific ARARs

Toxic Substances Control Act (TSCA): TSCA establishes requirements for the handling,
storage, and disposal of PCB-containing materials in excess of 50 ppm. TSCA i$:an
ARAR at the site with respect to any PCB-containing materials with PCB concentrations
in excess of 50 ppm that are removed from the site. Pursuant to TSCA, the U.S. EPA
has promulgated a PCB spill cleanup policy that set forth cleanup criteria for PCB
releases that occurred after May 4, 1987. The soil cleanup levels set forth in the policy
are 10 ppm for areas of unrestricted access and 25 ppm for locations where access is
restricted. The criteria are not directly applicable to the site given the historical nature
of the PCB releases in the Sheboygan River (i.e. in the river pre-date the 1987 “cut-off”
date). The TSCA PCB spill policy is treated as a TBC for this site as it may provide
guidance on addressing soil-related PCB cleanups.

Clean Water Act: Federal surface water quality standards are adopted under Section
304 of the Clean Water Act where a state has not adopted standards. These federal
standards, if any, are ARARs for point discharges to the river. Related to these
standards are the federal ambient water quality criteria. These criteria are non-
enforceable guidelines that identify chemical levels for surface waters and generally
may be related to a variety of assumptions such as use of a surface water body as a
water supply. These criteria may be TBCs for this site.

Ground-water Quality Standards: State ground-water quality standards for various
chemical are set forth in Wisconsin Administrative Code Section NR 140. In general,
NR 140.24 and NR 140.26 require preventive action limits (PALs) to.be achieved to the
extent it is technically and economically feasible to do so. In the remediation context,
the environmental standard is to be achieved within a reasonable timeframe. Natural
attenuation is allowed as a remedial method where source control activities have been
undertaken. The ground-water quality standards constitute an ARAR.

Soil Cleanup Standards: The State of Wisconsin has adopted generic, site-specific, and
performance-based soil cleanup standards. These regulations allow the party
conducting the remedial action to select which approach to apply. The soil standards

Page 83




are divided into those necessary to protect the ground-water quality and those
necessary to prevent unacceptable, direct contact exposure. Generic soil standards,
based on conservative default values and assumptions, have been adopted only for a
few substances, none of which are relevant to the site. Site-specific soil standards
depend upon a variety of factors, including local soil conditions, depth to ground-water,
type of chemical, access restrictions, and current and future use of the property. These
site-specific soils standards also may be adjusted based on an assessment of the site-
specific risk presented by the chemical constituents of concern. With respect to the
site, the soil standards constitute an ARAR. _

Surface Water Quality Standards: The State of Wisconsin has promulgated water
quality standards which are based on two components; 1) use designation for the water
body; and 2) water quality criteria. These standards, designations, and criteria are set
forth in Wisconsin Administrative Code Sections NR 102 to NR 105. The state also has
rules for applying the water quality standards when establishing water-quality-based
effluent limits (NR 106, NR 207).' The state water quality standards are used in making
water management decisions and controlling municipal, business, land development;=
and agricultural activities (NR 102.04, Wis. Admin. Code). In the remediation context,
surface water quality standards are applicable to point source discharges that may be
part of the remedial action. Further, to the extent the remedial work is conducted in or
near a water body, such work is to be conducted so as to prevent or minimize an
exceedance of a water quality criterion (NR 102 to 105).

As recognized in the WDNR’s sediment guidance (1995), the water quality standards
are goals to be used in guiding the development of the sediment remediation work. As
a goal, but not a legal requirement, the water quality standards as applied to the
remediation of sediment contamination constitute a TBC.

In addition, the NCP states that, in establishing Remedial Action Objectives (RAOs),
water quality criteria established under the Clean Water Act (WQSs in Wisconsin), shall
be attained where “relevant and appropriate under the circumstances of the release.”

40 C.F.R. Section 300.430(e)(2)(1)(E).

The Agency has determined that WQS'’s, while relevant to sediment clean up RAOs,
are not appropriate for direct application at this time. Calculating a site specific
sediment quality standard from a WQS using current scientific methods such as
equilibrium partitioning is very uncertain. Moreover, the Agency's 1996 Superfund PCB
clean up guidance directly addresses sediment clean up targets using water quality
criteria. The guidance suggests using equilibrium partitioning to develop a sediment
criteria and then compare it to risk based clean up numbers for establishing an RAO as
would be done with a non-ARAR. If the guidance considered a derived sediment
quality number to be an ARAR, it would be directly applied to each alternative as a R
threshold criteria. Therefore, WQSs are not ARARs and are not a threshold criteria for
selecting an alternative at the site.
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Potential Action- and Location-Specific ARARs

Wisconsin Statutes Chapter 30: Chapter 30 of the Wisconsin Statutes requires permits
for work performed in navigable water on or near the bank of such a waterway. Under
CERCLA, only the substantive provisions set forth in Chapter 30 {as opposed to the
need for a permit) must be satisfied. In general, the substantive provisions address
minimizing any adverse effects on the waterway that may result from the work. The
substantive provisions are actlon-specmc ARARs.

Section 10 - Rivers and Harbors Act; Section 404 - Clean Water Act: Section 404 of the
Clean Water Act requires approval from the USACE for discharges of dredged or fill
maiterial into waters of the United States, and Section 10 of the Rivers and Harbors Act
requires approval from the USACE for dredging and filling work performed in navigable
waters of the United States. As the Sheboygan Riveris a water of the United States,
these statutes might implicate action-specific ARARs for dredging/filling work which may
be conducted in the river. Under the Fish and Wildlife Coordination Act, the USACE
must coordinate with the Fish and Wildlife Service regarding minimization of effects
from such work. The work would be subjeci to the substantive environmental law  *

aspects of permits under these statutes, which would be ARARs. Permits are not e

required under CERCLA.

Floodplain and Wetland Regulations and Executive Orders 11988 and 11990: The
requirements of 40 C.F.R. § 264.18 (b) and Executive Order 11988, Protection of

Flood Plains, are relevant and appropriate to action on the site. Executive Order 11990
{Protection of Wetlands) is an applicable requirement if there are any wetlands present
in the areas to be remediated.

National Historic Preservation Action (NHPA), 16 U.S.C. 470 et seq: The National
Historic Preservation Act (NHPA) provides protections for historic properties (cultural
resources) on or eligible for inclusion on the National Historic Register of Historic
Places (see 36 C.F.R. Part 800). In selecting a remedial alternative, adverse effects to
such properties are to be avoided. If any portion of the site is on or eligible for the
MNational Historical Register, the NHPA requirements would be ARARs.

Endangered Species: Both State and Federal law have statutory provisions that are
intended to protect threatened or endangered species [i.e., Endangered Species Act
(Federal) and Fish and-Game (State)]. In general, these laws require a determination
as to whether any such-species (and its related habitat) reside within the area where an
activity under review by governmental authority may take place. If the species is
present and may be adversely affected by the proposed activity, where the adverse
effect cannot be prevented, the proposed action may proceed. If threatened or
endangered species exist in certain areas of the Sheboygan River, these laws may
constitute an action-specific ARAR. At the site, the queen snake as well as several
plant species were noted by WDNR to be endangered/rare resources occurring within
or near the site. ~
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Managemeni of PCBs and Products Containing PCBs: Wisconsin regulations [i.e.,
Management of PCBs and Froducts Containing PCBs (Wisconsin Administrative Code
§ NR 157) that were adopted pursuani to section 259.45. Wisconsin Statutes] which
establish procedures for the siorage, collection, transport, and disposal of PCB-
containing materials also wouid apply to remedial actions taken at the siie.

Solid Waste Management Statutes and Rules (Chapter 289, Wisconsin Statuies and
Wisconsin Administrative Code §§ NR 500-520, Wis. Admin. Code] establish standards
thai apply to the coilection, transportation, storage and disposai of solid wasie.

TSTA - Disposal Approval: Under TSCA, U.S. EPA may grant generic approvals for
disposal of PCB-containing maierials (subject ic certain limitations and exceptions).

U.S. EPA has granted an approval ic Wisconsin allowing the disposal of PCB-
coniaining sediments up io 50 ppm PCBs in a state-of-the-art Wisconsin licensed solid
waste facility. If PCB-containing sediments are disposed from the site, this U.S. EPA
approval would constitute an ARAR with respect to disposal location.

Additional To Be Considered Information -

=

Section 303(d), Ciean Water Act: Under Section 303(d) of the Federal Clean Water Act,
states are required, on a periodic basis, to submit lists of “impaired waterways” io U.S.
EPA. In December 1996, WDNR submitted its first list of impaired waters under
Section 303(d). The Sheboygan River was included on the initial list. WDNR has taken
no further action with respect to the listing, nor has it developed a total maximum daily
load (TMDL) for the river. Currently, a State-wide watershed committee is advising
WDNR on the sieps to be taken in this process, and the listing process is being
reviewed by the Wisconsin Natural Resources Board. The listing of the Sheboygan
River under Section 303(d) is a TBC.

Greai Lakes Water Quality Initiative, Part 132, Appendix E: The Great Lakes Water
Quality Initiative set forth guidance to the states bordering the Great Lakes regarding
their wastewater discharge programs. For remedial actions, the guidance staies ihat
any remedial action involving discharges should, in general, minimize any lowering of
waier quality io the extent praciicabie. The concepis of the guidance have been
incorporated into Wisconsin Administrative Code § NR 102 to § NR 106. The Great
Lakes Water Quality Initiative constitutes a TBC.

Sediment Remediation Implementation Guidance: Part of the Strategic Directions
Report of WDNR approved by Secretary Meyer in 1995 addressed the sediment
remediation approach to be followed by WDNR. This approach includes meeting water
quality standards as a goal of sediment remediation projects. In developing a remedial
approach, the guidance calls for use of a complete risk management process in
consideration of on-site and off-site environmental effects, technological feasibility, and
cosis. The guidance constitutes a TBC.
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Greai Lakes Water Quality Agreement: The Great Lakes Water Quality Agreement calls
for the identification of “Areas of Concem” in poris, harbors, and river mouths around
the Great Lakes. Remedial goals to improve water quality are to be established in
conjunction with the local community. In Sheboygan, a Remedial Action Plan (RAP)
was prepared and finalized in 1995. The RAP lists a series of recommendations
ranging from addressing contaminated sedimenis {0 controlling non-point source runoff.
Thisis 2 TBC. A

Sheboyaan River Basin Water Quality Management Plan: This plan was developed by
WDNR and lists management objectives for i xmprovmg waier quality in the Sheboygan
River Basin. Thisisa TBC. _ -
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Table 18 - Sheboygan River and Harbor ARARs

Act/ Regulation

Citation

Federal Chemical-Specific ARARs

T3CA

40 CFR 761.60(a)(5)-761.79 and U.S. EPA
Disposal Approvai

Clean Water Aci - Federal Watar
Quality Standards ’

40 CFR 181 (if no Wisconsin regulation) and
33 CFR 323

Federal Action-/Location - Specific ARARSs -

Fish and Wildlife Coordination Act

16 USC 661 et seq.
33 CFR 320-330-Rivers and Harbors Act
40 CFR 6.304

Endangered Species Act

16 USC 1531 ei seq.
50 CFR 200
50 CFR 402

Rivers and Harbor Act

33 USC 403; 33 CFR 322, 323

National Historic Preservation Act

15 USC 470; et seq. 36 CFR Pari 800

Floodplain and Wetlands Regs &
Executive Orders

40 CFR 264.18 (b) and Executive Order
11988 '

State Chemical-Specific ARARs

TSCA-Disposal Approvai

U.S. EPA Approval

Surface Water Quality Standards

NR 106 and 207
NR 722.09 1-2

Rules

Ground-Water Quality Standards NR 140
Soil Cleanup Standards NR 720 and 722
Hazardous Waste Statutes and NR 500 - 520

State Action- / Location-Specific ARARSs

Managerment of PCBs and Producis | NR 157
Containing PCBs
Solid Waste Management NR 500-520

Navigable Waters, Harbors, and
Navigation

Chapter 30 - Wisconsin Statuies

Fish and Game

Chapter 29.415 - Wisconsin Statutes
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Cost-Effectiveness

U.S. EPA has determined that the selected remedy is cost effective. Section 300.430
{N{1)(ii)(D) of the NCP requires U.S. EPA to evaluate cost effectiveness by comparing
all the alternatives that meet the threshold criteria (protection of human health and the
environment and compliance with ARARSs) against three balancing criteria (long-term
effectiveness and permanence, reduction of toxicity, mobility or volume through
treatment, and short-term effectiveness). The selected remedies meet these criteria by
achieving a permanent protection of human health and the environment at low risk io
the public, and provide for overall effectiveness in proportion 1o their cost.
The Superfund program does not mandate the selection of the most cost effective
cleanup alternative. The most cost effective remedy is noi necessarily the remedy that
provides the best balance of tradeoffs with respect to the remedy selection criteria nor
is it necessarily the least-costly altemnative that is both protective of human heaith and
the environment and ARAR-compliant. Cost effectiveness is concemed with the
reasonableness of the relationship between the effectiveness afforded by each
alternative and its costs compared to other available options.

The total net present worth of the selected remedy is $40,900,000. Although Upper
River alterative 3-1l and Floodplain Soil alternative 2, the PRP preiferred altematives,
are less expensive than the U.S. EPA selected alternatives, 3-1V-A and 4 respectively,
the additional mass removed under the selected remedy provides a significant increase
in overall protection of human health and the environment to meet the threshold risk
target range and is cost effective. In addition, while the PRP preferred aiternative for
the Lower River and Harbor, alternative 2, is less expensive than the U.S. EPA
alternative, alternative 4, the U.S. EPA alternative will remove the PCB-contaminated
sediments most vulnerable to resuspension due to recreational uses and high river flow
events. Continued maintenance of the Inner Harbor breakwalls will effectively contain
the more highly PCB-contaminated sediments buried at depth that are not vuinerable to
human or natural disturbances.

Utilization of Permanent Solutions and Alternative Treatment Technologies or
Resource Recovery Technologies to the Maximum Extent Practicable

1).5. EPA believes that the selected remedy represents the maximum extent to which
permanent solutions andtreatment technologies can be utilized in a cost-effective
manner for the Sheboygan River and Harbor site. The selected remedy does not pose
excessive short-term risks. There are no special implementability issues that set the
selected remedy apart from the other alternatives evaluated.

Preference for Treatment as a Principal Elemen?

Based on current information, U.S. EPA believes that the selected remedy is protective
of human health and the environment and utilizes permanent solutions to the maximum
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exient possible. The remedy, however, does not satisfy the statutory preference for
treatment of the hazardous substances present ai the siie as a principai slement
because such treatmeni was not found o be praciical or cost effective.

Five-year Review Requirementis

The NCP, at 40 C.F.R. § 300.430(f)(4)(ii), requires a five-year review if the remedial
action results in hazardous substances, pollutants, or contaminanis remaining on-sits
above ievels that allow for unlimited use and unrestricied exposure. Because this
remedy will result in hazardous contaminanis remaining on-site above ievels that aliow
for unlimited exposureg, a staiuiory review will be conducied within five yeass after
initiation of the remedial action to ensure that the remedy is, or will be, protective of
human health and the environment.

N. DOCUMENTATION OF SIGNIFICANT CHANGES FROM PREFERRE
ALTERNATIVE OF PROPOSED PLAN

To fulfill CERCLA 117(b) and NCP [40 C.F.R. §§ 300.430(f)(5)(iii)(B) and T
300.430(f)(3)(ii)(A)], the ROD must document and discuss the reasons for any
significant changes made to the Selected Remedy.

The Proposed Plan was released for public comment in May 1999. It identified a PCB
sediment clean up target of 1.0 ppm and Lower River and inner Harbor Alternative 5,
Inner Harbor Sediment Removal - Safe Navigational Depth as the Preferred Altemative
for the sediment remediation in the Lower River and Inner Harbor.

The Proposed Plan recommendation of the 1.0 ppm target was selecied based on use
of the RME for human health risks and meeting the NOAEL to LOAEL range for
acological receptors evaluaied. The selected soft sediment cieanup target of 0.5 ppm
i based on the same overall human health and ecological risk exposure assumptions.
However, two adjustments were made were made to the calculation for human health
nsk under the RME exposure scenario. The first adjustment was required as a result of
a mistyped equaiion. The second adjustment was made as a result of an improved
lipid figure in the derivation of the appropriate PCB concentration in small mouth bass.
These adjusiment require the selection of 0.5 ppm, as the soft sediment cleanup target,
io meet a human health risk of 1.0 x 10*. The 0.5 ppm sedimeni target remains within
the NOAEL to LOAEL range for fauna evaluated.

Under the recommended alternative for the Lower River and Inner Harbor, in the
Proposed Plan, approximately 100,000 cubic yards of contaminaied sediment between
the Pennsylvania Avenue Bridge and the Inner Harbor mouth would be dredged. The
removal of these sediment would creaie a 10 {0 12 foot channel for recreational boats
to travel in without disturbing contaminated sediments from prop wash or keel
grounding. The estimated cost of this alternative was $26,900,000.
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The remedy was preferred over the other possible Lower River and Inner Harbor
alternatives because it provided the best overall balance of nine criteria based on the '
information available at the time. Removing contaminated sediments that were going to
be disturbed by boat iraffic would allow surficial sediments in the Inner Harbor to reach
the PCB sediment goal.

This depth was determined based on information obtained from the City of Sheboygan
and the U.S. Coast Guard through NOAA. According to the City of Sheboygan, the
largest recreational vessels using the Inner Harbor required a water depth of 10 feet. In
addition, the U.S. Coast Guard recommended a 2 foot buffer between the maximum
depth necessary and harbor bottom for safe navigational purposes. Dredging to a
depth of 12 feet exposes more highly contaminated sediments. Therefore, to allow for
a 12 foot water depth and not expose highly contaminated sediments, the channel
would be over-dredged an additional 2 feet and backfilled with 2 feet of clean sediment. -
This would create a 2 foot buffer between the contaminated sediment and the
maximum water depth necessary. This 2 foot buffer would also allow for future
maintenance dredging for safe navigation without disturbing PCB-contaminated
sediments. .

During the public comment period additional information obtained from the City of
Sheboygan and comments submitted by the PRPs initiated a reevaluation of the depth
and dredging boundaries of the proposed alternative. In addition, during the public
comment period, the U.S. EPA National Remedy Review Board (NRRB) evaluated and
-submitted comments on the Inner Harbor preferred aliermnative.

New Informaiion obtained from the Citv of Sheboygan During the Public Comment
Period

Based on new and more detailed information nearly all of the motor and sailboats
require only 7 feet of water depth. Only a small percentage of the largest sailboats
need more than 7 feet of water. The frequency that these larger sail boats would
significantly disturb contaminated sediments at depth is much less than previously
anticipated.

information submitted from Tecumseh Products Company During the Public Comment
Period

According to a prop wash analysis submitted during the public comment period the top
foot of sediment is potentially disturbed by motorboats. This analysis was reviewed by
the USACE, which concurred with the general conclusions. One underlying assumption
of the prop wash analysis was a minimum water depth of 5 feet. Areas of the Inner
Harbor near the Pennsylvania Avenue Bridge routinely have less than 5 feet of water.
which would mean that sediment in these areas may see prop wash effects beyond the
top foot. The prop wash analysis also noted that the effects of high flow events are

Page 91




more likely to disturb surface sediment, than prop wash effects. The USACE concurred
with this assessment.

Based on the concemn thai high flow events would disturb sediment at greater depths
than recreational boats, a bathymetric analysis was periormed. ‘Bathymetrys dating
back to 1979 were reviewed o determine ii the inner Harbor is primarily depositional in
- nature and io see whai effects, if any, a number of high flow evenis within the lasi few
years have had on the sediment surface of the inner Harbor. As prevnously noted the
area of ihe Inner Harbor, between the 8" Street Bridge and Inner Harbor mouth is
primarily depositional in naiure. However, Areas B and C in Figures 16 and 17 have
shown significant scour since 1991. Based on a review of harbor bathymeirys, very
little additionai sediment is expected to be deposited beiween the Pennsylvania and 8"
Sireei Bridges.

The bathymetric analysis all of the Inner Harbor sediment data was “repositioned” to
account for deposition and scour which occurred between the year the data was
collected and 1999. An extrapolation of PCB concentrations using Earth Vision
sofiware, shows that high levels of PCB concentration are near the surface between ‘fthe
Pennsylvania Avenue and 8™ Street Bridges. Water depths beiween the Pennsylvania
Avenue and 8" Street Bridges range from 1 foot to 18 feet. However water depths
greater than 8 feet occur just west of the 8" Streei Bridge. Conversely, PCB
goncenirations near the surface beiween the 8" Sireet Bridge and harbor mouth are
lower and water depths are generally deeper than 9 feet and go as deep at 17 feet.
These factors have result in an Inner Harbor remedy that focuses on the removal of
contaminated sediment from the Pennsylvania Avenue Bridge to just past the 8" Sireet
Bridge. This is shown in Area A in Figure 15.

Commentis submitted by the NRRB

On July 28, 1999, the National Remedy Review Board reviewed the U.S. EPA’s
Proposed Plan preferred alternative for the Lower River and Inner Harbor. The NRRB
commenis focused on the following poinis.

. The board recommended that Region V conduct an analysis that shows how the
sediment disturbances would result in unacceptable risks. In particular, the
region should describe how the preferred alternative (dredging a deep channel
from the harbor to the bridges in zones A, B, C, and D, but taking no action near
shore) adequately reduces risk.

e Because the boat traffic in the Inner Harbor could redistribute contaminated
sediment, the region proposes to dredge a narrow channel and use institutional
controls to preveni boaters from disturbing sediment in other paris of the river.
The board recommended that the region also consider alternatives that provide
greater reliability over time and that require less care to maintain. For example,
the region might consider shallower, but shore-to-shore dredging in all (or
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selected) areas to permit full use of the river by the vast majority of boaters. In
addition, the region should consider an alternative that focuses on “hot spot”
removal, which may also reduce overall contaminant remobilization predicied to
occur from future navigational dredging actions.

The selected remedy for the Lower River and inner Harbor recognizes the new
information submitted during the public comment period and addresses the commenis -
submitted by the NRRB. The Inner Harbor remedy has changed from a narrower and
deeper dredging approach to a shallower shore-to-shore dredging approach. Because
the Sheboygan River is a public waterway, institutional controls to limit boat traffic to the
deeper channel or less contaminated areas will be inefiective. Even if possible, any
limits placed on the use of the Inner Harbor would be contrary to reuse initiatives within -
the Superfund program. Therefore, the approach to dredging in the Inner Harbor of
shore-to-shore of PCB. contamination is not limited to any particular location. Based on
the information obtained from the City of Sheboygan marina, over 95 percent of the
recreational boats using the Inner Harbor require only 7 feet of water depth. Most of

the Inner Harbor from the 8" Street Bridge to the harbor mouth has 7 feet of water or =
more. Therefore, recreational impacts are limited to within the top one foot of the
sediment bed based on the prop wash analysis. However, most of the Inner Harbor
between the Pennsylvania Avenue and 8" Street Bridges does not have very deep
water. The U.S. EPA has selecied shore-to-shore dredging of 2 feet, and backfilling to
create a buffer between the prop wash disturbance “zone” and the more contaminated
sediment below.

Areas B and C will be dredged an additional 2 feet and backfilled to remove PCB-
contaminaied sediments that are vulnerable to scour beyond the top 2 feet. These
scour areas are based on a review of inner Harbor bathymetry from 1979 to 1999.
Consisteni with the NRRB'’s “hot spot” recommendation, any additional sediments just
pelow the planned excavation depths equal to or greater than 26 ppm will be removed.
The selected alternative calls for removal of approximately 53,000 cubic yards at a net
present worth cost of approximately $10,000,000, including long-term monitoring,
coniinued bathymetiy analyses and maintenance of the breakwalls.

Lastly, the estimated remedy costs have come down since the Proposed Plan was
issued. The cost reduction is due to less sediment being removed than called for in the
Inner Harbor and because a different discount rate is being used for calculating the net
present worth of all of the alternatives. The Feasibility Study assumed a discount factor
of 5%. Now, consistent with Superfund guidance, a discount factor of 7% is used. This
means that work that stretches over a number of years, like the Upper River dredging,
or work that isn't going to be initiated for a few years, like the Inner Harbor dredging,
can nave a ftoial presem net worth less than the calculated capital and annual O&M
costs.

The estimated cost of the Upper River remedy has gone from $31.4 million to $23.8
million. The cost of the Lower River and Inner Harbor remedy has gone from $26.9
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million to $10.0 million. Costs associated with the Floodplain Soil has oniy a slight
reduction in cost. Cosis associated with the Middie River and Groundwaier are similar
to the Proposed Plan cosis.
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